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The International Meteorological Organization (I. M. 
0.) provides one of the finest examples of international 
cooperation and good will that can be found anywhere. 
It can be said, without fear of contradiction, that the 
accomplishments of this organization in bringing about 
uniformity of practice have no parallel, either in scientific 
endeavor or in the fields of international politics and 
commerce. It is an interesting experience to participate 
in one of the conferences. There is an atmosphere of 
cordiality and friendship, combined with one of deter- 
mination to reach a common viewpoint. This does not 
mean that the various national representatives accept, 
at once and without debate, the recommendations of 
committees appointed to consider certain questions of 
policy and procedure. On the contrary, individual 
opinions are freely expressed and vigorously defended, 
and the discussions may carry over from one conference 
to the next. But in the end, with rare exception, satis- 
factory agreements are reached and are put into practice. 

There are two main reasons for this. First, meteorology 
is more completely international in its application to 
human activities than is any other science. The weather 
that one country has today is closely related to that of 
all adjacent countries and will be essentially the weather 
of some of those countries tomorrow. Hence, standardi- 
zation in presenting the reports from all these countries 
for study by the forecaster is essential for their prompt 
and effective use. In the second place, every meteorologist 
recognizes so keenly both the very real inherent diffi- 
culties in making progress in the practical application of 
meteorological science, especially in the problems of fore- 
casting, and also the enormous economic and other 
benefits that would result from such progress, that he is 
willing to submerge his own individual views in a com- 
mon and united effort for the good of all. 


HISTORY OF THE I. M. O. 


Although several informal conferences of officials 
affiliated with Government-supported meteorological 
services were held in Europe during the early seventies, 
the International Meteorological Organization itself was 
first formed at Rome in 1879. Since that date there have 
been meetings at intervals averaging about 6 years. In 
the earlier ones, chiefly European services participated, 
but in the last two conferences, 1929 and 1935, about 40 
countries took part, including many in the Southern 
Hemisphere. At the present time there are 105 meteoro- 
logical or closely related scientific services represented 
end on conorenoas at several leading meteorological ofices in Europe. 
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in the organization. However, some countries have 
two or more such services, more or less independent ai- 
though all supported by their governments, with the 
result that actually the membership of the organization 
now includes 54 countries. 

From time to time commissions have been appointed to 
deal with specific phases of meteorological service. Al- 
though only directors of national services can be members 
of the parent organization, the commissions are composed 
of an unlimited number of technical employees of those 
services and also at times include a few outstanding 
scientists who have no officia) affiliations. Membership 
in these commissions, each of which includes 1 or more 
directors, now totals nearly 300 persons. 


CLOUD ATLAS 


The record of accomplishments during these 60 years 
is impressive. One of the most far-reaching was the 
organization of an intensive, world-wide study of clouds 
and cloud heights, and the selection of cloud forms and 
adoption of nomenclature which, with some minor changes 
have a a guide to all national services and made 
possible ready and reliable comparison of cloud data from 
all Pgh of the world. Recently a revision has been 
made of the Cloud Atlas, embracing for the most part 
minor changes resulting from experience, but not appre- 
ciably altering the basic character of the original. The 
universal adoption of the new atlas seems assured. 


POLAR YEAR PROJECTS 


Another major achievement was the organization of 
two so-called Polar Year campaigns. In the first one, 
August 1882 to August 1883, inclusive, effort was directed 
chiefly to securing statistical data from a large number of 
points in high latitudes. There resulted a large body of 
very valuable information, mostly useful in theoretical 
studies. At that period no use of it could be made cur- 
rently, since communication facilities in remote regions 
had not been developed. The second campaign, August 
1932 to August 1933, inclusive, was more comprehensive, 
being mons gate in scope, and emphasizing the utility of 
the data in synoptic researches. Much attention was 
given also to upper air soundings throughout the world, 
particularly in polar and subpolar regions. It is too 


early to appraise fully the value of this project, but excel- 
lent progress is being made in compiling, charting, and 
summarizing the data, and it is the general view that 
results of far-reaching importance will come from studies 
them, as soon as they are made available in published 
orm. 
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THE COPENHAGEN CONFERENCE 


When the history of the International Meteorological 
Organization is written, the 1929 conference in Copen- 
hagen will undoubtedly stand out as marking the begin- 
ning of a new epoch in international progress in weather 
service. Prior to that time effort had been concentrated 
largely on the standardization of methods of observation, 
nomenclature, and form of publication. Some attention 
had been given also to the exchange of current reports, 
but only on a rather limited scale, means of transmission 
not having then been developed to a point permitting 
anything like a comprehensive international service. 


INTERNATIONAL EXCHANGE OF REPORTS 


With the advances that have been made in radio, how- 
ever, particularly during the past decade, the situation 
has been very completely changed. At the outset of its 
development, radio was recognized as constituting a 
powerful potential agency for bringing about the realiza- 
tion of a goal which meteorologists had been dreaming 
about for years, namely, the preparation day by day of 
weather maps, first for an entire hemisphere, and eventu- 
ally for the entire world. Sporadic efforts to this end were 
made by different services, but a great multiplicity of 
codes grew up and many other difficulties arose, with the 
result that progress was slow. The problem was attacked 
in a most energetic way at the Copenhagen conference. 
It was recognized that greatest efficiency in international 
exchange could be attained only by simplification and 
standardization of methods along three principal lines, 
namely, codes, units, and symbols. 

A uniform code is essential to overcome difficulties 
inherent in a diversity of languages. Happily, all 
countries use the same é, ures, and so a figure code has 
been adopted and is ceed in all international exchanges 
and will almost certainly, in the comparatively near 
future, be substituted for other codes by all national serv- 
ices. 

The matter of units is not so simple. For example, 
English-speaking countries use the Fahrenheit scale for 
temperature, whereas nearly all others use the centigrade. 
Again, there are differences in measures of length, speed, 
etc. Complete uniformity cannot be realized unless and 
until some of the countries themselves officially change 
their units. However, uniformity has been effected to 
the extent that is possible at the present time. 

Until recent years it was of little consequence whether 
or not the symbols on weather maps in one city agreed 
with those in another. Few people ever saw other than 
the maps issued in their own city. With the rapid 
development of aviation, however, the situation became 
completely changed. Pilots, and passengers too, are 
vitally interested in the weather and study the maps in 
great detail. In the course of a single trip they may see 
several different ones. It is essential for them that the 
symbols be uniform, not only at different points in the 
same country, but also in different countries; and this 
has now, in large part, been brought about. 

Although the foundation, and a very substantial one, 
was laid at the Copenhagen conference, many details 
remained to be whipped into shape, and this work was 
largely ecueanpiiebied at the recent conference in Warsaw. 
It is a notable achievement and, with the passage of time, 
will be increasingly recognized as marking a milestone 
in international meteorology, particularly in the prompt 
and accurate exchange of reports that is so necessary in 
forecasting for all activities, continental, aerial and ma- 
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rine. Credit goes to the members of the Commission on 
Synoptic ype, « and especially to its President, 
Col. BE. Gold, of the British Meteorological Office. 


THE WARSAW CONFERENCE 


This conference was preceded by meetings of the Com- 
mission on Agricultural Meteorology and the Climatologi- 
cal Commission at Danzig. A brief report of the action 
taken by these commissions is given in this issue of the 
Review by J. B. Kincer, who was the Weather Bureau’s 
representative at these meetings. 


AEROLOGY AND AERONAUTICAL METEOROLOGY 


For the past 30 years, one of the most active commis- 
sions of the International Meteorological Organization 
has been the Commission for the Exploration of the Upper 
Air, now known as the International Aerological Com- 
mission. Its record has been one of outstanding achieve- 
ment. It initiated and has supervised the so-called 
International Days program of upper-air soundings. 
Admittedly, it is very desirable to have such observations 
every day, but the cost is prohibitive in the case of nearly 
all national services; hence, it was decided to concentrate 
effort on securing world-wide simultaneous soundings on 
a few selected days each year. This program has yielded 
results of great value, vastly extending our knowledge of 
atmospheric structure and processes. Yet it is generally 
recognized that a mere beginning has been made. 
Methods of observation, highly ingenious and the best 
available at each successive stage in the development of 
this program, have always been and now are inadequate, 
giving us only partial, and in many cases not the really 
essential information. There has always been definite 
advance, however, and the recent Warsaw conference 
brought out conclusively that the curve of progress, 
heretofore gradual, is due for a marked upward jump in 
the relatively near future. 


RADIO ASSUMES A NEW ROLE 


In securing upper air data, kites, captive and manned 
balloons have had their day, pilot and sounding balloons 
and airplanes are having theirs now, but all are bound 
very shortly to give way to radio which will assume the 
twofold role of observer as well as transmitter of meteoro- 
logical data. 

The idea of utilizing radio for this purpose was first 
suggested some 15 to 20 years ago. Soon several investi- 
gators were working on the problem, and some preliminary 
tests were made as early as 1923 in the United States and 
1927 in France. The first really successful results, 
however, were obtained at Slutsk, Union of Soviet Socialist 
Republics, in 1930, under the direction of P. A. 
Moltchanov. Since then progress has been rapid, a large 
number of reasonably satisfactory soundings having 
been made during the International Polar Year, 1932-33. 
At the present time daily records are being obtained at 10 
stations in the Union of Soviet Socialist Republics, and 
nearly all other meteorological services are conducting 
researches for the purpose of developing apparatus which 
shall be considerably lighter in weight and less costly 
than any at present available. It is gratifying to be able 
to state that this country is taking a very active part mn 
this investigation, ange sores at the National Bureau of 
Standards, with the cooperation of the United States 


Weather Bureau, and at Blue Hill Meteorological 
Observatory. 


; 
j 
7 
‘ 


DeceMBER 1935 


A good indication of the importance that is attached 
to this matter is the adoption of a resolution by the 
Aerological Commission, designed, if pooree to bring 
about a standard type of instrument, thus reducing cost. 
The resolution reads as follows: 

The Commission instructs its President to make inquiry of all 
services regarding pending construction of radio sounding balloons 
as a basis for standardization of the weight, as well as the price 
by single piece or by mass production. The result of this inquiry 
will be compiled by the Institute to provide data to advance and 
to direct the uniform development of the important radio sounding 
instruments. 

All of this activity by many meteorological services is 
inspired chiefly by recent rapid developments along two 
lines: (1) The tendency to higher altitude flying, and the 
resulting need for current information on upper air condi- 
tions for use in determining the safest and most efficient 
flying altitudes. (2) The application of physical prin- 
ciples to the analysis of the weather map as a basis for 
prediction of future development and the resulting need 
for current information on upper air conditions as high 
up as possible, in all types of weather, on land and sea, 
especially in isolated regions not otherwise accessible. 

The radio meteorograph, attached to a rubber balloon 
of the type and quality now available will meet these 
needs more completely than does anything else thus far 
devised. While still to some extent in the experimental 
stage, sufficient progress already has been made to assure 
a comprehensive program of upper air observations to 
great heights within the comparatively near future. 


REVISION OF THE STATUTES OF THE I. M. O. TO MEET THE 
NEEDS OF AERONAUTICS 


Several years ago it was recognized that there was 
need for an additional commission to consider the most 
effective application of weather service to the needs of 
aviation, and accordingly a Commission on the Applica- 
tion of Meteorology to Aerial Navigation was formed. 
In the meantime, however, other organizations dealing 
with aeronautics had come into being, particularly the 
International Commission for Air Navigation (C. I. N. A.) 
and the International Aeronautical Conference (C. A. 1.), 
both of which had subcommissions dealing with weather 
service. There was need for a coordination of the efforts 
of these two and the older International Meteorological 
Organization, a need that has become increasingly ap- 
parent in the last few years. 

Accordingly, one of the most important actions taken 
at the Warsaw conference was a revision of its statutes 
that made possible the formation of a commission whose 
membership will include representatives of other bodies 
dealing with the application of weather service to aero- 
nautics. This revision was made by a special committee 
under the chairmanship of Sir George Simpson, Director 
of the British Meteorological Office. Other members of 
the committee were representatives of the meteorological 
services of France, Germany, Holland, Italy, New Zea- 
land, Norway, Poland, and the United States. 

The report of the committee was approved by the Inter- 
national Meteorological Organization. It provides that 
the membership of the new commission, which is known as 
the “Commission on Aeronautical Meteorology’’, shall 
consist chiefly of representatives, chosen by the various 
countries, who are recognized as experts in aeronautics 
and particularly in the relation of meteorology thereto. 
It is not necessary that they be members of the Interna- 
tional Meteorological Organization. However, certain 
officials of the latter are authorized to attend meetings of 
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the Commission in an advisory capacity, including par- 
ticularly the presidents of the commissions on synoptic 
weather, upper-air investigations end maritime meteo- 
rology. oreover, all resolutions adopted by the com- 
mission must receive the approval of the President of the 
International Meteorological Organization before becom- 
ing effective. 

his action is an excellent illustration of the increasing 
recognition that is being given to aeronautics and its 
importance as a means of transportation. It marks a 
distinct step forward in assuring that everything possible 
will be done by all meteorological services to contribute 
their proper share in making flying safe and efficient. 


LONG-RANGE WEATHER FORECASTING 


This subject was not on the agenda of the conference 
at Warsaw, but there was opportunity to discuss it more 
or less informally with various delegates there and also in 
the course of visits to some of the leading meteorological 
offices in Europe. 

Generally speaking, there was little evidence of op- 
timism as the result of the extensive investigations thus 
far made. In many of the countries much research has 
been carried on during past years, and in some cases cycles 
or correlations have been established that seemed to give 
encouraging results for a few years, only to break down 
later with a succession of failures for a similar period. As 
a result, effort along this line has been largely abandoned 
in most countries, the exceptions being Germany and the 
Union of Soviet Socialist Republics. Time did not per- 
mit looking into the subject in Germany, but it was dis- 
cussed during a brief stay in Leningrad, chiefly by Mr. 
mi from whose report the following excerpts are 
taken: 


The Union of Soviet Socialist Republics has a separate institute 
at Leningrad for long-range forecasting, officially designated ‘The 
Institute of Long-Term Weather Analyses’’, at which weekly fore- 
casts are regularly issued covering a month in advance. They are 
also experimenting with longer time, or seasonal, forecasts, but 
the work in this respect has not developed to the phase of official 
predictions. 

In general, the method used in their weekly forecasts is based 
on normal seasonal synoptic charts, or the averages of movements, 
behavior, and resulting weather of cyclones and anticyclones (in 
family relations) as determined from their life histories over a 
long period of years. As a basis for operations they have charted 
the paths of HIGHS and Lows, by seasons, from 1881 to 1933, 
from which the most frequented paths are considered as normals 
for the several seasons, and the life histories, after appearing on 
the synoptic charts from day to day, were determined as a guide 
for predicting the results of comparable conditions that may be 
in evidence at the time the forecast is made. For preparing the 
normal charts, definite dates were not used to represent the dif- 
ferent seasons, such as December—February for winter, etc.; but 
rather, the limits of the cold season, for example, were fixed from 
an arbitrary determination of the beginning of the first definite 
cold wave of winter to the last for that season. These vary from 
year to year and differ considerably in different years. 

In determining the life history of a cyclone or an anticyclone 
the month was divided into four parts, representing four succes- 
sive weeks subsequent to the appearance of the cyclone or anti- 
cyclone, and the average condition for each of these periods was 
used as a base in making the current successive weekly forecasts. 

In some cases forecasts for the successive weeks are for the 
week as a unit, while in others the week is divided into the first 
and second half. Forecasts are made for 28 different regions and, 
in general, are expressed in broad terms. 

For verification purposes, all forecasts appearing on the chart 
are used instead of verifying individual districts separately. A 
specified tolerance is allowed for these verifications; a time lee- 
way of four days, two on each side of the week’s range, and a tem- 
perature tolerance of 2° C. on each end of the scale. That is, 
instead of the 7-day period specified in the forecast, if the forecast 
is verified for any 7 days within an 11-day period, the specified 
7 days plus 2 days preceding the week or 2 days following, and 
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if the temperature did not vary more than 2° C. from the limits 
forecast, verification is credited. However, in the case of tem- 
perature, if any station shows a disagreement beyond the tolerance 
allowed the entire forecast is counted as a failure. The basic 
temperature range as forecast is usually about 7° C., plus 2° C. 
tolerance for verifying purposes. For example, the forecast for 
the week July 16-22, 1935, reads ‘“‘Temperature of the whole 
period in the limits of 14-7° C.” 


This constitutes a serious effort to accomplish some- 
thing definite in the highly difficult task of extending 
the period of forecasts. It has been in operation too 
short a time to make possible an appraisal of its depend- 
ability and value, but it will be watched with keen 
interest and with the hope that its continued use will be 
justified. 

CONCLUSIONS 


During the past decade international meteorology has 
made advances that are without parallel in the previous 
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history of the science. Progress has been marked both 
in theory and in practical application to human activities, 
particularly to agriculture, engineering, hydrology, and 
marine and aerial navigation. Chief contributors to 
this progress are the standardization of methods of 
international exchange of continental and marine reports, 
the development of improved technique in upper-air 
exploration, and the application of well-established 
physical laws to forecasting. The increasing dignity, 
respectability, and efficiency of meteorological service 
generally are due in no small measure to the inclusion 
of advanced training courses in this subject in the cur- 
ricula of leading educational institutions in many coun- 
tries. With these factors as a ground work, we look 
forward, with confidence, to the building up of an ever 
increasingly efficient service, contributing its proper 
share to progress in the economic, commercial, and social 
life of the world. 


THE DANZIG MEETINGS OF THE INTERNATIONAL CLIMATOLOGICAL COMMISSION 
AND THE COMMISSION ON AGRICULTURAL METEOROLOGY 


By J. B. Kincer 
(Weather Bureau, Washington, December 1935] 


At the meetings of the International Climatological 
Commission and the International Commission on Agri- 
cultural Meteorology at Danzig on August 28-31, 1935, 
a number of important matters relating to international 
climatology and agricultural meteorology were considered. 

Among these may be mentioned definitions of symbols 
for use in climatological publications; letter symbols for 
representing the divisions of the day; international ex- 
change by radio of monthly means of pressure, tempera- 
ture and precipitation; the publication of climatological 
data by pentad means in addition to monthly means; the 
best period to be covered for “standard means” or nor- 
mals, from which to compute departures for individual 
months and for the year, etc. 

With regard to the matter of symbols, Dr. Bergeron, 
formerly of the Norwegian Meteorological Service, but 
more recently with the Swedish Service at Stockholm, 
presented an eleborate series of definitions of hydromete- 
ors with a proposal that the Climatological Commission 
recommend their adoption by the International Organi- 
zation. In addition to symbols to represent the various 
meteorological phenomena, his proposal was to add rather 
extensive definitions to cover, in many cases, the dynami- 
cal processes considered responsible for their development. 
The British, Canadian, and United States delegates of- 
fered opposition to this, especially with regard to the 
definitions, contending that symbols should merely repre- 
sent, or stand for, the several phenomena and that no 
theory as to how they are developed dynamically should 
be included. Also, in some cases, his scheme was un- 
satisfactory to the Americans because of a difference in 
nomenclature: For example, sleet was defined as ‘‘pre- 
cipitation of melting snow, or of snow and rain mixed”’, 
whereas in Canada and the United States sleet is an 
entirely different thing. After much discussion it was 
evident that no agreement could be had, and a motion 
was made and carried to refer the entire subject to a joint 
committee, composed of the Climatological Commission 
and the Commission on Synoptic Weather, to be held at 
Warsaw prior to the Directors’ meeting. At Warsaw the 


matter was again considered, with the result that the 
original proposal was modified in a way that largely sus- 
tained the views of the American and the English dele- 


gates. Also, a proposal to remove drizzle from the cate- 
gory of rain, distinguishing it as a separate phenomenon, 
was met by opposition from the English and the Ameri- 
can delegates, and was not approved. 

Recommendation for a rather important change in 
thunderstorm symbols was made, the following being 
adopted: [<, thunderstorm, including rain, at station; 
((<), distant thunderstorm (observed from, but not oc- 
curring at, the station); and <, distant lightning without 
audible thunder. 

The matter of letter symbols to designate meridian 
divisions of the day was considered. The designations 
heretofore used by the Weather Bureau include ‘‘a’”’ for 
before noon; “p’’, afternoon; “‘dnp’’, during the night 
before midnight; and “dna’’, during the night after mid- 
night. Several delegates desired to establish definite 
hours to which the symbols should apply, such as: “np” 
to represent the period between 9 p. m. and midnight, 
and “na”, between midnight and 3 a.m. The following 
were finally recommended: ‘‘a’”’, before noon; “‘p”’, after- 
noon; “n’’, nighttime; “np’’, nighttime before midnight; 
and “na’’, nighttime after midnight, without definite 
time divisions. It may be noted that this conforms to 
Weather Bureau practice, except in minor details which 
have been changed to effect entire agreement. 

Closely allied to this was the matter of letter symbols 
to designate the official elevation of meteorological sta- 
tions and instruments. Some changes were made in the 
heretofore international designations, with adoption of 
the following: H, elevation above sea level of the ground 
at the station, to be considered the official elevation of 
the station; H,, elevation of barometer cistern above 
sea level; h,, thermometer above ground; h,, anemometer 
above ground; hg, wind vane (wind director) above 
ground; and h,, rain gage above ground. This, in general 
conforms to present Weather Sutses ractice, except 
that no designation for H has been carried in this country, 
the official station elevation being that for the barometer 
above sea level as of the epoch 1900, or the actual barom- 
eter elevation for stations established since that time. 
This requires a change in Weather Bureau practice, and 
action already has been taken to bring our records into 
line with the agreement, beginning January 1, 1936. 
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For many years it has been recognized that there 
should be some method for expeditious international 
exchange of current climatological data. The regular 
monthly reports for many countries are not published 
until long after the period to which they relate, and, for 
some time ways and means have been discussed by which 
an international exchange of data could be accomplished 
more speedily. This matter was considered at the 
Danzig meeting, with a proposition that there be, for 
selected stations, an international exchange by radio as 
soon as practicable after the close of each month, this 
to be supplemental to the present exchange of daily 
synoptic reports. After considerable discussion as to 
the earliest practicable time for such exchange, the 
number of stations to be included, and other matters, a 
resolution was adopted recommending to a joint meeting 
of the Climatological Commission and the Commission 
on Synoptic Weather Information at Warsaw that 
action be taken to accomplish such international exchange. 
Tentatively, the number of stations to be included in the 
system was set at one-fifth the total now transmitted 
daily for synoptic purposes. 

At the joint meeting at Warsaw, September 6, the 
chairman, Col. E. Gold, of England, presented the 
matter, and called attention to the fact that the Clima- 
tological Commission at Wiesbaden in 1934 had suggested 
that the time limit for distribution of these reports should 
be the 15th of the following month. After considerable 
discussion of the Wiesbaden resolution, it was amended 
to read: 

Reso.ution VIII. The Commission proposes that the transmis- 
sion of monthly means of pressure, temperature, and precipitation 
should be accomplished as early as possible, and not later than the 


5th of each month. It is understood, too, that these messages, 
in the case of Sunday, shall be transmitted on the following day. 


A — subcommission on the radio transmission of 
mont, y means was set up, the personnel consisting of 
Colonel Gold, England; Mr. Gregg, U.S. A.; Dr. Hessel- 
berg, Norway; and Professor Okado, Japan. 

A resolution was proposed that the climatological 
services of the several countries publish data (daily 
values) by pentad means. This was opposed by the 
British, Canadian, and United States delegates. It was 
explained that for Canada and the United States, weekly 
data are now compiled and published regularly in agri- 
cultural meteorological work, and it would be imprac- 
ticable to publish these on both a weekly and a 5-day 
basis. Also, it was argued that the week is the standard 
unit of time in agricultural, business, commercial, and 
other enterprises, and is therefore the logical period for 
compilation of weather data, so that they may be com- 
parable. After considerable discussion a resolution was 
adopted providing for publication by pentads, where 
convenient, or by weekly units of time in those countries 
where the 5-day period could not conveniently be adopted. 
It may be mentioned that in subsequent visits to the 
Central Meteorological Office in Norway it was found 
that considerable data have been compiled by 5-day 

eriods for that country and are awaiting publication. 
t appears also that some other European countries have 
either published more or less data on this basis, or are 
preparing to do so. 

The fact that temperatures over the world during the 
present century have trended higher than during pre- 
ceding years was recognized at the Danzig meeting, and 
the question as to the establishment of normals, or 
“standard means’’, from which to compute departures to 
correctly represent current conditions received con- 
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sideration. The 30-year period, 1901-30, was proposed 
for this purpose. So far as the United States is con- 
cerned, it was explained that current standard normals 
are based on a uniform 50-year period from 1878 to 1927, 
and, judging by long records in this country, this period 
gives as good normals as could be obtained at the present 
time, because it includes both the relatively low records 
occurring at the beginning of the period and the more 
recent abnormally high values. 

It was voted, however, that in obtaining departures 
from mean data to represent current conditions, or 
present century weather, means for the period proposed 
(1901--30) should be used as a base. The erican 
delegates insisted that in such cases the period covered 
should be stated definitely and that the departures 
should be considered, not as normal base residuals, but 
merely as representing variation from the mean for the 
period specified. 

At a meeting of the International Commission for the 
Reseau Mondial, the President, Sir George Simpson, 
Director of the British Meteorological Service, stressed 
the difficulty in receiving reports from various parts of 
the world in reasonable time after the expiration of the 
year. He stated that many station data now have to be 
asked for by special letter, and for such purpose 196 
letters were written during the past 4 years. Records 
for approximately 470 stations, with the best possible 
world distribution, are included in the Reseau Mondial. 

This publication is now being reproduced by the 
photographic process, instead of by printing from type, 
which has reduced the cost by nearly one-half. The last 
issue is for the year 1927 and the possibility of bringing 
the publication nearer up to date was considered. 

r. Wehrlé, Director of the French Meteorological 
Office, submitted a resolution proposing that each 
meteorological service publish, within a few days after 
the close of the month, a summary for selected stations, 
to be distributed to members of the International Organi- 
zation; this proposal was offered because of the delay in 
the appearance of the Reseau Mondial and the fact that 
many services do not print their monthly reports until 
long after the period to which they relate. Several mem- 
bers objected on the ground that they could not receive 
the observations from outlying points in time to comply 
with the requirements of the resolution, and the President 
ruled that the opinion of the Commission appeared to be 
that Mr. Wehrlé’s proposal, while very desirable, was 
not practicable, and that services should not be asked to 

ublish daily values beyond those already issued in regu- 
ar reports. 

In connection with this meeting, Dr. La Cour, Copen- 
hagen, gave a demonstration of presenting climatological 
data by means of projection films. He showed a series 
of barogram reproductions, photographs of clouds, and 
various tables of climatological data. This attracted 
considerable interest as a possible means of preserving 
mass climatological data in convenient form, requiring 
little space; the films for projection purposes were very 
small. 

In concluding the meeting, the President, Sir George 
Simpson, called attention to the publication of two series 
of world weather records, compiled by H. H. Clayton, at 
the expense of a fund provided by Mr. Roebling, and 
appearing in the Miscellaneous Collections of the Smith- 
sonian Institution, Washington, D.C. He suggested that 
the conference express to Mr. Clayton its appreciation 
for the preparation and publication of these reports. The 
Commission accepted the President’s recommendation, 
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AGRICULTURAL METEOROLOGY 


The first meeting of the International Commission on 
Agricultural Meteorology was held at Danzig on the 
afternoon of August 28. It was occupied largely with a 
consideration and review of different solar radiation 
instruments suitable for making observations in agricul- 
tural meteorological work. 

At the second meeting, held on the afternoon of August 
29, several reviews of recent investigations and researches 
in the field of agricultural meteorology were presented and 
extensively discussed. 

Before leaving Washington, Dr. H. C. Taylor, the Amer- 
ican representative to the International Institute of Agri- 
culture at Rome, called on Mr. Gregg, Chief of the United 
States Weather Bureau, and explained that the Institute 
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is now engaged in preliminary work on the preparation of 
a series of soil maps for the entire world; and, upon their 
completion, it is proposed to prepare climatic maps of a 
similar character, to accompany the soil maps. He 
requested that the matter be presented to the Interna- 
tional Commission on Agricultural Meteorology at the 
Danzig meeting, with a view to obtaining its cooperation 
in the preparation of the proposed agricultural climato- 
logical maps. The matter was presented to the Commis- 
sion and was favorably received. A joint subcommission 
was set up to cooperate with the Institute, composed of 
the chairman, Dr. Schmidt, of Austria, and Messrs. Braak 
(Netherlands), Knoch (Germany), and Kincer (U.S. A.). 
The International Institute was requested to appoint a 
representative to serve on this committee. 


MEXICAN WEST COAST CYCLONES 


By Dean BLAKE 


{Weather Bureau, San Diego, Calif., November 1935] 


In this paper, two classes of storms that form on the 
west coast of Mexico are discussed: The first class consists 
of tropical hurricanes that originate in low latitudes over 
the Pacific Ocean during summer and fall. Instances are 
cited in which they have penetrated into southwestern 
United States. It is shown that they travel with the air 
masses in which they originate; and that when these move 
in a northerly direction, the cyclones occasionally pene- 
trate well into the Temperate Zone, and produce rains 
out of season in the Southwest. Unquestionably, their 
paths are contingent upon the development of the semi- 
permanent thermal low area over our Southwest, and the 
position of the attendant upper-level anticyclone. 

The second class comprises storms that develop off the 
coast of Lower California. Frequently during autumn 
and winter, when an unusually deep high-pressure area is 
crested over the far western regions of our country, strong 
easterly winds of féhn nature prevail at the surface in 
southern California, with a pronounced wind movement 
aloft from a southerly direction—part of the clockwise 
circulation aloft around an upper-level anticyclone usually 
centered somewhere over the Plateau region. Increasing 
cloudiness and light rains often result in California. It is 
demonstrated that this current aloft is at times equatorial 
in its make-up; that its origin may be on either side of 
Mexico or Central America, in quite low latitudes; that 
convective instability is realized when it cools sufficiently 
in its northward journey to permit of penetrative convec- 
tion, or when it overruns a colder mass below. Where 
this equatorial current enters the Temperate Zone, extra- 
tropical cyclones often form; the hypothesis is advanced 
that these disturbances sometimes first develop at high 
levels, and later appear at the surface. Examples are 
nee of storms formed in this way, notably those of 

ecember 6-15, 1934, and February 2-10, 1935, which 
caused abnormally heavy rains. 

The conviction that the waters off the coast of Lower 
California are a prolific source region for extratropical 
storms has been growing ever since weather reports 
became available from stations in Mexico and ships at 
sea, and aerological observations began to be made regu- 
larly at points along the Pacific coast; particularly during 
the last season, this conviction has become a certainty. 
In this period disturbances were observed to appear and 
develop over the Pacific Ocean southwest of southern 
California, and it now is certain that this must be a 
region where cyclogenesis frequently takes place. 


It has long been known that the ocean west of Mexico 
and Central America is the breeding place of tropical 
hurricanes. Hurd (1) places the region of occurrence 
from the middle section of Lower California at Point 
Eugenia to latitude 10° N. in longitude 125° to 130° W., 
and thence eastward to Costa Rica. He states that this 
is the scene of more than nine-tenths of the Mexican- 
Pacific group, and that here conditions are ideal for the 
development of storms of this type. 

Like other tropical storms, they form where there are 
conflicting air currents; in regions where, in the late 
summer and autumn, the northeast trades encounter 
the deflected southeast trades. Werenskiold brings this 
out convincingly in his charts of the mean monthly air 
transport over the North Pacific (2), which show a 
marked line of discontinuity over west coast tropical 
waters that coincides closely with the area where these 
cyclones make their appearance. 

In the reference given above, Hurd discusses at con- 
siderable length what he terms ‘‘coastwise cyclones’’, 
those disturbances that first appear ‘‘over and somewhat 
to the southward of the Gulf of Tehuantepec.” He 
states that this group is the most numerous of all tropical 
storms found in the eastern Pacific; and, unless short- 
lived, they usually follow a course to the westward of 
the entrance to the Gulf of California. 

Several in their northwestward journey have actually 
entered southwestern United States, where, by the 
unusual and, at the time, unexplainable weather phe- 
nomena that attended them, they left an indelible 
impression. It is true they were no longer of hurricane 
force, and were in the dying stages of tropical cyclones 
that pass over land surfaces in the temperate zones, 
but the attendant high temperatures and unseasonable 
rains made their incursions long to be remembered. 

Three such memorable storms were those of September 
24-October 8, 1921; September 10-18, 1929; and September 
27-29, 1932. The first originated in the Gulf of Tehuante- 

ec, moved northwestward along the coast of Lower Cali- 
ornia, and recurved eastward near San Diego. It contin- 
ued its phenomenal journey over the United States; left 
the continent in the vicinity of the Gulf of St. Lawrence; 
and finally disappeared near the British Isles on October 8. 
At many stations in southern California and Arizona it 
produced the greatest rainfall ever recorded in September, 
and, since its arrival was wholly unexpected, caused much 
damage to crops and drying fruits. 
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southern California. At San Diego it established the 
maximum wind velocity for September, and its passage 
was attended by extraordinarily high temperatures and 
rains. An account of this unique visitation is found in 
the Montuity WeaTHER Review for November 1929 (3). 

The third appeared on September 27, 1932, off Manza- 
nillo, and before its final disappearance over southwestern 
United States, resulted in excessive rains in places. Ac- 
cording to Sprague (4) the downpour was particularly 
destructive in the Tehachapi Mountains, where, owing 
to forced convergence of the rain-bearing southeast winds 
by topography, heavy loss of life and property resulted. 

During each of these storms, available weather maps 
show a well marked anticyclone overspreading the far 
West and Rocky Mountains, and relatively low pressure 
over the interior of California and the Colorado Valley, 
a typically summer distribution except, perhaps, that the 
high area was more intense and extended farther south- 
ward over Mexico and the Gulf of Mexico than is usual 
in summer and early autumn. 

There can be little doubt that these disturbances were 
transported into our territory by an abnormal and un- 
usual drift of the air in which they originated. That they 
do not cross the southwestern regions of our country more 
often is largely because air movement aloft is more toward 
the northwest than the north. This is brought out in 
the charts accompanying Hurd’s article printed on the 
Pilot Chart for the North Pacific Ocean for November 
1929; they show that the cyclones of July and August 
move in a general northwesterly direction, while those 
that form in September and October, after the breakdown 
of the summer thermal low area and its attendant anti- 
cyclone aloft over western United States, have a tendency 
to recurve eastward. Unquestionably, the forecasting 
of their paths is a matter of correctly anticipating upper 
air directions in the area which they are likely to traverse. 

Reed’s investigations (5) lead him to believe that even 
when the center itself has disappeared from the weather 
map, subsequent rains over the far Southwest often can 
be attributed to an overrunning tropical air mass. 

Northward invasions by these tropical cyclones is not 
confined to the warmer months alone, for two have ac- 
tually reached the United States during the winter season ; 
one crossed the coast of southern California on November 
2, 1920, and one disappeared in southern Arizona on 
December 10, 1930. 

Data are not at hand for the November storm, except 
that it appeared on the coast of Mexico on October 29, 
1920, and later died out as a weak depression over Ari- 
zona and New Mexico. 

The December storm, though, because of its intensity 
was the subject of advisory notices from the district fore- 
casters at San Francisco from the time of its first appear- 
ance near latitude 20° N. and longitude 110° W. to its 
disappearance in Arizona 4 days later. Cloudy, unset- 
tled weather and local rains continued in the Southwest 
for some time after it was possible to locate the center at 
the surface, presumably owing to a continued northward 
movement aloft of unstable air. 

Obviously, this disturbance was a tropical hurricane 
out of season; one that formed when conditions were 
favorable for a northward advance of equatorial air. No 
upper air soundings are available, but the high cloud 
movement over the greater part of the Southwest was 
from the south. As these cyclones offer visible indica- 
tions of air mass movement aloft, there are times, then, 
in the cold as well as the warm season when equatorial 
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air masses from the west coast of Mexico invade the 
Temperate Zone. 

This contention has been justified by recent observa- 
tions in southern California, where it has been noticed 
in the fall and winter that when a large and intense high 
barometric area covered the western parts of our country, 
and persisted without important diminution in intensity, 
cirrus and cirro-stratus clouds usually made their appear- 
ance on the southern horizon. So long as this pressure 
regime continued and the clouds increased in amount, the 
ceiling decreased and alto-stratus or alto-cumulus became 
the predominating kinds. Rain occurred at times; an 
almost inexplicable phenomenon, as days were unseason- 
ably dry and warm, and frost was often found in shel- 
tered pockets at night. Sometimes strong féhn winds 
were in evidence. Under these conditions the balloon 
runs invariably showed a deep current from the south- 
east or south, coming from the same general direction as 
the clouds. 

In seeking an explanation for these apparently anoma- 
lous conditions, and also for some tangible aid in their 
toe ae. the synoptic charts during the last few years 

ave been examined, and from the many instances avail- 
able, several special cases have been selected. 

Invariably, in these examples, when the upper air 
first became easterly (winds aloft normally are from 
some westerly point during the colder months), weather 
charts showed the same general barometric distribution 
at the surface; namely, an intense high area of great 
depth over the Pacific Ocean and the far western re- 
gions, with crests located several hundred miles at sea 
and over the Great Basin, respectively. At the same 
time wind-flow maps at the 10,000-, 12,000-, and 14,000- 
foot levels, clearly depicted an anticyclonic circulation 
clockwise around a center over the Plateau region. 

It may be interpolated here that it is realized that the 
classification of American air masses in general use em- 
ploys the designation “‘tropical’’ rather than ‘“equa- 
torial’ for air that comes out of the tropics, whether it 
originates below latitude 20° or not. In this connection 
Willett (6) points out that for central and eastern United 
States “the predominating source of our tropical air 
masses is actually equatorial in its characteristics, and 
nearly so in latitude.”’ He further states, “On the 
Pacific coast and in the Rocky Mountain region * * * 
the only tropical maritime air mass which plays any 
role is the one which comes from the subtropical zone of 
the north Pacific Ocean (Tp). This tropical Pacific 
air * * * is quite distinct in its properties from the 
Ta and Ta air masses.” He writes again, ‘“The source 
of the Tp air masses is that portion of the Pacific Ocean 
lying west and southwest of southern California, roughly 
between latitudes 25° and 35° N.”’ 

Byers (7), in his paper on the Air Masses of the North 
Pacific, does not consider Tropical Gulf (Ta) of enough 
importance in its effects to merit consideration or war- 
rant discussion; and the possibility of an air mass orig- 
inating at low latitudes along the west coast and often 
materially affecting the weather over California and the 
Southwest is not mentioned. 

So, to simplify matters, it has been decided to desig- 
nate the tropical air masses involved in this paper as 
“equatorial’’, whether they originated in the Gulf of 
Mexico or the Pacific Ocean. As the properties of the 
two are quite similar, their exact source is of no funda- 
mental importance in this discussion. There is good 
reason, however, for believing that in California, at least, 
the source of this equatorial air is as often from the west 
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of Mexico as the east, for in the tropical cyclones cited 
above as moving into our country, it is quite evident that 
they formed on the Pacific side considerably below 
latitude 20° N. 

But to return to our examples of invasion by equatorial 
air during the fall and winter months. The first case 
selected for discussion occurred between November 12 
and 16, 1933. On the 12th a high pressure area of 
extraordinary depth was crested over the Great Basin, 
and warm, dry weather with northerly or easterly winds 

revailed over all of California. Skies were clear except 
in the extreme south, where high clouds were reported 
moving northward. Upper air to the highest elevations 
showed an unmistakably clockwise circulation around an 
upper level anticyclone over Nevada. 

uring the days which followed, the upper-level anti- 
cyclone drifted southward; and winds aloft, that began 
in the southeast, veered to the south. As a result, the 
clouds moved up the coast, and the weather became 
increasingly unsettled until rains actually began in the 
Pacific Northwest. The barometric situation, the tra- 
jectory of the wind currents along the Pacific coast, and 
the synoptic situation over Mexico certainly justify an 
assumption that the mass responsible for the rains was 
the equatorial air aloft rendered unstable by cooling as 
it passed northward. 

A similar example in which equatorial air undoubtedly 
figured was ues: beginning January 27, 1934. On this 
date northeast gales aloft were reported over southern 
California with moderate east to south winds over 
Arizona. At the surface there was a large anticyclone 
over the Far West, which extended southward over the 
Gulf of Mexico, and, as should be expected, clear skies 
obtained at all stations in the district. 

However, subsequent developments were not indicated 
by the weather map, and therefore were wholly unex- 
ected; for with a rapid change in wind direction aloft 
rom the northeast to the southeast, rapidly increasin 
cloudiness began. By the 29th the soundings indicate 
a well-defined high-level cyclone’ southwest of San 
Diego, which retained its identity as it travelled east- 
ward, and brought sprinkles over southern California, 
rising temperatures and widespread rains over most of 
Arizona. Precipitation occurred in the desert, as well 
as the mountains, showing a general cooling and unstable 
condition rather than local convective action. Unques- 
tionably, the high-level cyclone propagated downward, as 
neither the weather charts for Mexico nor for the United 
States showed any indications of a disturbance at sea 
level, and we can be reasonably certain that there was 
no mgvement of a depression into this field until some 

time after precipitation had begun. 

Another situation, illustrative of conditions that gave 
rise to the development of an upper-level cyclone in the 
same region, is found on the maps for August 1931.2, On 
the 25th, after causing east winds aloft for 3 days over 
southern California, the upper-level anticyclone, then 
centered over Arizona, began a southeastward movement, 
and a gradual turning of the upper air to the south 
resulted. At the time, unsettled weather and local rains 
were reported from northern Mexico; and, as the unstable 
mass moved northward, light convectional rains over- 


1 Reed, in the paper cited above, defines a high-level cyclone thus: ‘“‘By a high-level 
cyclone is meant a system of counterclockwise winds aloft, a phenomenon, as has already 
been said, which is not uncommon over the far western United States, and which some- 
times seems to originate in upper air which has been transported into those regions by 
the agency of the high-level anticyclone. Such developments are not necessarily indig- 


enous to that air, but in the warm season it is their likeliest source.” 

? The relationship that exists between Far Western weather in the warmer months of 
the year and the position of the high-level thermal anticyclone is clearly shown by Reed, 
and he offers 7 charts in support of his theories. A careful reading of his paper will 
be profitable to al 


interested in the meteorology of the Southwest. 
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spread the districts near the border. The persistence of 
southerly winds aloft resulted in the formation of a high- 
level cyclone off the coast, and rains began which con- 
tinued for several days and overspread the area from the 
Tehachapi Mountains south, a most unusual occurrence 
for August. Two days later, the storm which had 
remained aloft reached the surface, and, gaining in inten- 
sity, was readily followed on the daily chart as it moved 
eastward over Arizona, Colorado, and Kansas. Although 
this example occurred in the late summer, it is used to 
show that even in the driest time of the year a stream of 
equatorial air aloft can be instrumental in producing 
upper-level disturbances and general precipitation over 
large areas. In this case also the pressure distribution 
was such that a cyclone could not have moved up from 
the south. 

Emphasis is placed on the fact that the cloudiness and 
the instability rains were contingent upon the air flow 
aloft coming from the south. As long as the high-level 
anticyclone produced easterly winds over southern 
California, foéhn conditions prevailed; but when it moved 
southward, the upper air shifted to a direction that would 
bring in equatorial air, the sine qua non of our require- 
ments. 

There is no question that the exceptional rains of 
December 6-15, 1934, and February 2-10, 1935, had 
their inception under the same general synoptic situation 
as already described. Although of minor intensity, the 
disturbances that produced them will go down in the 
climatological history of southern California, Arizona, 
and Lower California. At San Diego, nearly 75 percent 
of the average seasonal precipitation was recorded in the 
two storms; and in Lower California information has 
come that the rainfall was the greatest in years. It is 
of interest, too, that in proportion to the normal seasonal 
totals, amounts were heavier over the desert than over 
the mountains. For instance, Needles measured the 
phenomenal amount for the Colorado Valley of 5.24 
inches, or 0.79 inches more than the average seasonal, a 
greater total than was reported at many of the high 
mountain stations. 

In many respects the two storms were remarkably 
similar, but that of December was several days longer in 
its initial stages. Both began with the cloud sequences 
and instability rains characteristic of the equatorial 
current; and preceding both, the weather map showed 
the usual abnormally deep nic overlying the western 
districts of our country. 

Any detailed description of the formation of these two 
storms would merely be a repetition in the main of the 
events that accompanied the development of those cited 
above. Certain it is that there were no cyclones in Mexi- 
can or American waters at the time the first rains began. 

It must not be inferred, though, that it is assumed that 
all of the precipitation produced by these disturbances 
resulted from a situation that merely permitted penetra- 
tive convection. ‘Fronts’? most assuredly did appear 
later; but in the early stages of development the condi- 
tions were very similar to those of the typical summer 
situation, seldom found in winter, discussed by Reed (5). 

The observation that the rainfall remained negligible, 
so long as the upper air winds continued from the east, 
was demonstrated forcibly in the December storm, 
when for one whole week accurate precipitation fore- 
casts proved impossible. Subsequently it was learned 
that winds aloft contained the correct interpretation of 
the situation, for the rainfall invariably increased when 
they veered to the south, and decreased when they backed 
toward the east, 
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While it is not possible to prove beyond question that 
these cyclones have their inception aloft, yet there is 
strong evidence in favor of such a hypothesis. For how 
else can we logically explain the winds of gale force from 
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the southeast found in the soundings over southern 
California at the time the rains first began, and prior to 
the appearance of a low area at sea level southwest of 
San Diego? 

In support of our contention, figures 5-8, that depict 
the upper air streams on December 6 and 7, 1934, a. m. 
and p. m., over the western section of the country, are 
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presented. They offer graphical evidence of the counter- 
clockwise circulation referred to above. It is not illogical 
to predicate that cyclones of this type would find condi- 
tions for their genesis most favorable at higher elevations, 
for that is where the greatest contrasts in temperature 
content of the contiguous air currents are 
ound. 

Naturally, the question is asked “if the instability 
rains are from free air cooling, how is this cooling brought 
about?” Probably an effective way is by radiation from 
the upper part of the moist equatorial current. This is 
offered by Reed as an important underlying cause of the 
summer rains over the Southwest, supplying the necessary 
requirements for precipitation, viz, a radiating mass that 
cools sufficiently to permit and sustain penetrative 
convection. 

Another way in which convective instability and rains 
may be realized under these conditions is by the over- 
running of the relatively colder air mass by warmer air 
above. In both December and February the equatorial 
air arrived after several days of outflow of transitional 
polar Pacific (N pp) air from the continent, and, assuredly, 
there must have been a decided up-glide as it moved 
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farther and farther north over this denser air. Only 
surface data are available on the west coast of Mexico, 
but reports on the mornings of February 2 and 3, 1935, 
showed low clouds and rain in the area around Cape San 
Lucas, and high or intermediate clouds solely at San 
Diego and points to the north. This would seem to indi- 
cate either a slope of sufficient steepness to produce the 
drizzle that ensued, or instability produced by a gradual 
lifting. In any event, the fact remains that the advent 
of the equatorial air aloft was followed by typically 
warm front cloud sequences and warm front precipitation. 
It may be argued, on the other hand, that positive 
roof of the southern origin of the air mass aloft has not 
ae established. Through the courtesy and kindness 
of H. C. Willett we are able to include not only his 
interpretation, but also a Rossby diagram of the three 
aerographical soundings made at San Diego the mornings 
of February 1, 2, 3, 1935. Owing to the rain that began 
the morning of the 4th and continued during the day no 
airplane flight was made on that date. 
illett writes: 
Considering the soundings individually, I would make the 
following interpretation: 
February 1. This sounding shows a shallow layer of moist 
transitional air near the ground (probably old Nrr which has 
icked up moisture in its lower strata along the coast) and above 


hat the warm dry air, of féhn nature, which might be either sub- 
siding dynamically heated Nrp or the sinking dry air of tropical 
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origin which we are now indicating as Ts (Tropical Superior). 
There is no evidence of any other air to the top of the ascent, as 
the moisture content w continues to decrease steadily with eleva- 
tion. 

February 2. This sounding shows marked changes both at the 
top and bottom from that of the day before. The surface layer 
has become much warmer and much drier, showing that the shallow 
layer of moist Nrp at the ground on the preceding day has been 
displaced by the warm dry outflowing féhn Nep or Ts current 
aloft. But now, instead of steadily decreasing moisture with 
elevation, as on the preceding day, we find a deep layer, from 1,260 
to 3,430 m, in which w increases slightly, and at upper levels it is 
uniformly much higher than on the previous day. There is no 
doubt that from 3,430 m to the top we are in Tropical maritime air, 
either Ta or Tp from quite low latitudes. The temperature is 
very little different from that of the Ts current which prevailed 
there on the preceding day, as shoud be the case. The contrast 
lies in the moisture difference. 

February 3. This sounding shows the almost complete disappear- 
ance of the warm dry air mass. It has been replaced at the ground 
again by somewhat moister and cooler air, probably old Npp from 
off the water, and at upper levels the Tropical maritime current 
has become lower and deeper. The transition zone, which on the 
previous day extended from 1,260 to 3,430 m, now lies between 
1,160 and 2,420 m, and above 2,420 to the top of the ascent we 
find a typical Tropical maritime curve, slightly moister at all 
levels than on the preceding day. 

To help in elucidating these summaries, maps of the 
air flow at 12,000 feet for the first 4 days of February are 
submitted. It will be noticed that the increase in mois- 
ture in the deep layer aloft occurred when winds aloft 
changed from northeast to south, and it was not until 
then that the layer was classified as “tropical maritime 
air from quite low latitudes”. This substantiates the 
assumption that the southerly current originated in the 
Tropics, and removes all question as to its source on 
these dates as well as on the other dates specified. 

The area several hundred miles off the coast between 
Point Eugenia and Point Conception is undoubtedly a 
source region for these storms; meteorologists who are 
following weather sequences in southern California must 
admit that numerous depressions, unheralded and unpre- 
dicted, have appeared first in this general vicinity. Why 
is this a zone of cyclogenesis? 

It is to be regretted that the region is more or less 
remote from the main-traveled steamship routes; the 
development of these frontal disturbances is often un- 
known until a full-fledged extratropical cyclone moves 
into the scene of ocean commerce, or reaches the Pacific 
coast. This lack of definite reports makes it impossible 


- to ascertain the true situation until they appear within 


our field of observation. 
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Nevertheless, it is certain these storms often originate 
near the southern boundary of the temperate zone, in the 
so-called calms of Cancer, just north of the trade-wind 
belt; and it is a matter of observation that they occur 
at a time and in the season of the year when an enormous 
outflow of air has been possible over that region from 
the American continent. Maps and ship reports from 
Mexican waters prove conclusively that they are not 
cyclones that form along the Southert coast and move 
northward into this area. 

Clearly, then, this must be a region of converging cur- 
rents, warm, moist southerly air in conflict with colder, 
drier northerly air. Winds over this part of the Pacific 
Ocean are largely the outflow from the subtropical high 
pressure belt, and, as has been emphasized before, during 
the periods of frontogenesis, widespread anticyclones 
invariably cover both the western continental areas and 
the ocean to the west. In the case of the storms of 
December 6-15, 1934, and February 2-10, 1935, the 
frontal system did not develop until there was a marked 
barometric rise to the west. Whether the colder mass is 
tropical maritime (for tropical may act as a cold mass 
to equatorial), or transitional polar Pacific can be deter- 
mined only by a qualitative analysis of the vertical 
structure of the air involved. 

In conclusion, the writer wishes to acknowledge his in- 
debtedness to his associates at San Diego, and to T. R. 
Reed, in particular, whose interest stimulated the study, 
and whose advice and help were largely responsible for 
its completion. 
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UNUSUAL THUNDERSTORM ACTIVITY IN THE MOUNTAINS OF OREGON AND 
WASHINGTON IN 1935 


G. Morris 


[Pacific Northwest Forest Experiment Station] 


Thunderstorm frequency in the Oregon Cascade Range 
and northeastern part of the State was greater in 1935 than 
in any year since 1930; the storms were likewise numerous 
in the Cascade Range of Washington, but less so than in 
1932. This was shown by an analysis of the records kept 
annually by fire lookouts on the national forests, describ- 
ing all thunderstorms seen during thesummer. The look- 
outs selected for the analysis were distributed about 25 
miles apart in a network covering nearly all of the moun- 
tainous territory of Oregon and Washington, the principal 
areas of thunderstorm occurrence in these States. 

As compared with the 10 previous years of record, 1935 
differed by having the preponderance of its lightning- 


storm days in July instead of either in August or more 
equally divided between July and August. 

On July 23, thunderstorms were more widespread 
than on any other day since 1930. They were reported 
from each of the 10 national forests that make a continu- 
ous 500-mile chain along the Cascade Range north and 
south through Oregon and Washington, and from each of 
5 forests in a 200-mile chain through the Blue Mountains 
of northeastern Oregon. Thunderstorms were extensive 
in the mountains of Oregon and Washington on several 
other days in the last decade of July, and from July 21 
to 31 caused a total of 407 forest fires on the national 
forests of the region. 
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During the entire season 885 forest fires or 55 percent 
of all of the fires on these national forests were started 
by lightning. This great source of forest fires, in which 
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most of the danger was concentrated upon relatively few 
(days, placed a peak-load burden upon the fire protection 
organization. 


PRELIMINARY REPORT ON TORNADOES IN THE UNITED STATES DURING 1935 


By R. J. Martin 
[Weather Bureau, Washington, January 28, 1935) 


In keeping with the custom of recent years, a prelim- 
inary statement of loss of life and property damage by 
windstorms is here included in the December issue of the 
Review. A final and more detailed study will appear 
in the Report of the Chief of the Weather Bureau for 
the year 1935-36. Practically all the information given 
in this summary is avstracted from the monthly tables of 
“Severe Local Storms’’, which are compiled from the 
reports of many observers and various section directors 
of the Bureau. While it is thought the figures given are 
substantially correct, it must be remembered that all are 
subject to change after the final study mentioned above. 

May, with 44 (possibly 45) tornadoes, was the month 
with the greatest number of such storms; but the total 
loss of life, 16, was considerably less than the April figure. 
June, with 28 (possibly 34) storms, was second, while 
March had 26 (or 32) and April had 24 (or 27). Febru- 
ary and July each had 16 tornadoes, but the later study 
may change the July figure to 21. The greatest loss of 
life occurred in April, when 28 persons were killed; 17 
deaths were reported in Mississippi and 9 in Louisiana, 
caused by the storms of the 6th, which are described in 
the April 1935 Climatological Data for these States. 
The deaths in Louisiana occurred when the tornado 
capsized a houseboat. Tornadoes caused 16 fatalities 
during May, and 13 persons were killed in Texas on 
February 8 by a tornado which struck 8 counties. 
Storms resulting in four or more deaths occurred in Ne- 
braska (May 31), Arkansas (June 21), and Mississippi 
(March 31). 

Tornadoes occurred without loss of life in August, 
October, and November. June had six fatalities, July 
had five, and four deaths resulted from these storms in 
September. No tornadoes were reported in January or 
December. 

The total property loss caused by tornadoes in 1935 is 
estimated at over $4,917,000; March, with estimated 
tornado or tornadic wind damage of over $1,217,400, was 


the month of greatest property loss. The second highest 
figure was $1,009,600 in jit peme $395,000 of this was 
caused by the Louisiana and Mississippi storms (men- 
tioned above) over paths varying in width from 17 to 
880 yards. The June storms resulted in losses of more 
than $979,500, of which $300,000 occurred on the morn- 
ing of the 21st at Texarkana, Ark., and vicinity. 

he total number of tornadoes during the year, 
approximately 179, was 32 more than in the preceding 
year, but 81 less than in 1933; the 1935 total has been 
exceeded 4 times in the last 20 years. During March 
and May of 1933, 150 tornadoes occurred; the total for 
the ge ay 88 months of 1935 was 70. The total 
number of deaths resulting from the 1935 storms is 
estimated at 86, which is nearly double the figure tor the 
preceding year (47). Other than the Texas, Louisiana, 
and Mississippi storms mentioned above, there were no 
unusually severe tornadoes during 1935, and each of 
these have been greatly exceeded in other years. 

If further study shows the storms listed in the table of 
tornadic winds to be true tornadoes, the 1935 sums will 
be 200 tornadoes, 86 deaths, and property losses exceeding 
$5,514,300. 


TORNADOES AND PROBABLE TORNADOES 


Number... 0 16 26 24 44 28 16 8 13 1 3 0 179 
Destas......- —_ 14 13 2 16 6 5 0 4 0 0 86 
Damage !.._|_...|507. 0} 1,075.4 4}719. 5)341. 8/52. 1/302. 3) 4. 5)24. 4). 4,917.0 
TORNADIC WINDS AND POSSIBLE TORNADOES? 
Number... 0 0 6 3 1 6 5} OF O 21 
Deaths.....- 0 0 0 0 — 0 
1 In thousands of dollars. 


2 Some of these may not be classed as tornadoes in the final study. 


THE WEATHER OF 1935 IN THE UNITED STATES 


By R. J. Martin 
[Weather Bureau, Washington, D. C., February 1935] 


The year 1935 averaged nearly 2° cooler than 1934; 
and precipitation, while still subnormal, was considerably 
more plentiful than in the preceding year. The temper- 
ature departure, all sections considered, was +0.7°, as 
compared with +2.5° in 1934, and the precipitation 
departure was only —0.6 inch; in 1934 it was —3.7 
inches, 

Table 1 shows that for the year as a whole only three 
sections of the country, New England, the Florida Penin- 
sula, and the lower Lake region, averaged cooler than 
normal, and the maximum deficiency (lower Lake region) 
was only 0.3°. Five sections were exactly normal, while 
in the other 13 the temperature ranged from 0.1° to 1.1° 
above normal. The relatively warmest section was the 
Middle Slope (portions of Oklahoma, Kansas, and Col- 
orado). The relatively warmest month was February, 


when the entire country averaged 3.3° above normal; in 
March the excess was 3°. January, July, August, Sep- 
tember, and October were also warmer than normal, 
while April, May, June, November, and December were 
below normal. ag with a negative departure of 1.8°, 
was the relatively coldest month, followed closely by 
December, with a deficiency of 1.7°. In February, onl 
2 of the 21 sections had subnormal warmth and in both 
instances the deficiency was only 0.5°; in North Dakota 
that month averaged nearly 16° above normal, and else- 
where the plus departures ranged from 0.1° to 8.8°. 
The largest sectional negative departures occurred in 
December, due mostly to severe cold in the latter part of 
the month, and ranged from less than 1° to more than 7°. 
Chart 1 shows that those sections of the country 
averaging cooler than normal were few in number and of 
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limited extent; small areas of subnormal warmth are 
found on the Gulf and Atlantic coasts, in portions of the 
Lake region, locally in the Ohio Valley and Northeast, 
in Missouri, Arizona, and New Mexico, northwestern 
Wyoming, western Idaho, and northern California. Else- 
where the temperature was above normal, with the 
largest departures noted in the Texas Panhandle. 

Seweinm for the year were well within the previous 
records of —66° (Riverside Ranger Station, Yellowstone 
Park, Wyo., February 1933) and 134° (Greenland Ranch, 
Calif., July 1913). Temperatures of 100° or higher 
occurred in 42 States; in Delaware, New Hampshire, and 
New York the maximum for the year was 99°, while 
Vermont, Rhode Island, and Connecticut had maxima in 
the high 90’s. The absolute highest for the year was 123° 
on July 13 at Cow Creek, Imvo County, Calif., elevation 
—152 feet; in 1934 the yearly maximum was 125°, also 
in California in July. The lowest temperature for the 
year was —51° on January 23 at Pine River Dam, 
Crow Wing County, Minn., elevation, 1,251 feet, while 
7 the preceding year the minimum was —52° in New 

ork. 

Temperatures of freezing or below occurred in every 
month of the year; and in every State at some time during 
the 12 months. July brought minima of freezing or 
below to 12 States, and August brought similar minima 
to 16 States; the lowest for July was 18° in Oregon, and 
for August was 16° in Idaho. Minima of zero or lower 
occurred in most States; January brought such tempera- 
tures to 36 of the 42 climatic sections of the country. 
In many States minima of —20° or below were reported. 

Table 2 shows that for the United States as a whole 
six States were wetter than normal; but the excesses were 
small, ranging from 0.1 inch (January, April, and July) 
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to 0.3 inch (May and June). In September the excess 
was only 0.2 inch. Three of the other six months (March, 
August, and November) were exactly normal, while 
February, October, and December were drier than norma] 
with deficiencies ranging from 0.5 inch in February to 
0.6 inch in October and December. In 1934 only 2 
months were wetter than normal; but the departure for 
the relatively wettest month, November, was 0.8 inch. 
Eleven of the 21 sections shown in the table averaged 
drier than normal for the entire year, with deficiencies 
ranging from 0.1 inch in North Dakota to 7.4 inches in 
the North Pacific area (Washington and Oregon). The 
other 10 sections were above normal, with departures 
ranging from 0.3 inch over the southern Plateau (portions 
of Texas, New Mexico, Arizona, and southern California) 
to 6.2 inches over the west Gulf area. 

During the year, 1,073 stations experienced at least 1 
month with no precipitation; and 83 stations had months 
with totals of less than 0.01 inch. The greatest monthly 
amount in the United States was 50.39 inches at Quinault, 
Wash., in January. In Hawaii two stations had 54.00 
inches in February, and Puhonua had a total of 55.20 
inches in April. Hondo, Tex., and Simmesport, La., 
reported 22.40 inches and 21.17 inches, respectively, in 
May; Madison, Fla., had 20.68 inches, and Pensacola, 
21.43 inches, in July and August, respectively; and in 
December, Wynoochee Oxbow, Wash., measured 22.01 
inches. No other United States station reported as 
much as 20 inches in a single month during the year. 

The accompanying charts based on reports from some 
200 stations show temperature and precipitation depar- 
tures in the United States for the year. Floods, hurri- 
canes, tornadoes, and other outstanding features of 1935 
are discussed elsewhere in this issue of the Review. 


TaBLeE 1.—Monthly and annual temperature departures, 1935 


Febru- Septem- Novem- | Decem- 
District January ary March April May June July August vo October ber ber Average 

—3.7 —0.5 +2.8 +0.1 —1.6 0.0 +1.9 +1.6 +0.5 +4.4 —4.0 —0.2 
+.4 +5.4 —1.2 —2.5 +.2 +16 +.7 +.5 —5.0 .0 
+1.5 .0 +6.4 +.3 +.3 —1,4 -.2 +1.2 +.4 +11 +3.1 .0 
Florida Peninsula-_--.-.............---- +.9 —.5 +3. 2 +2.4 +3.3 +1.2 .0 +1.1 +.3 +.8 +.3 —5.7 —.2 
+2.1 +.1 +5.4 +.8 +1.3 —.3 +.8 +1.8 +.2 +2.3 +14 —6.4 
+4.4 +1.1 +5.1 +.3 —1.7 -.9 +1.1 +2.2 —L4 +2.6 —.9 —2.4 +.5 
Ohio Valley and Tennessee_ -_-.---..-.-- +2.3 +1.5 +7.6 —1.5 —2.8 —2.0 +2.6 +1.6 .0 +.8 +10 —7.2 .0 
—.7 .0 +5.5 —14 —5.1 +3.9 +16 —1.6 +.1 +1.9 -.3 
—.3 +3.3 +4.5 —3.1 +4.7 +2.0 —1.2 .0 —.8 -17 .0 
—1.9 +15.8 +3.6 —1.6 —4.0 —2.0 +6.0 +.8 +.9 —.4 —8.7 +.5 +.5 
Upper Mississippi Valley +1.5 +5.7 +6.3 -—2.1 —4.8 —3.3 +4.7 +1.8 +.9 +.2 —3.4 +.2 
+3.6 +8.3 +7.8 —2.4 —4.8 —2.5 +7.1 +2.9 +10 —12 —2.4 +.1 +.8 
SE +2.8 +8.8 +1.1 —3.9 —3.9 —.5 +4.3 +1.3 +2.0 +.1 —2.9 +3.0 +1.0 
+6. 6 +5. 8 +6.3 —1.8 —4.9 —1.3 +4.6 +3.3 —.2 +.2 —2.0 +1.4 +11 
+6.0 +2.2 +5.4 +14 —3.2 —1.0 +2.4 —3.0 +2.9 +.2 +10 
+2.7 +2.0 —1.2 +1.4 —2.2 +3.0 +.9 +.9 +2.1 +15 +1.5 +.6 
+4.4 +4.0 —2.2 .0 —.6 +3. 6 +1.5 +2.3 +4.4 .0 —3.6 +.9 +.6 
Northern PISteatl.......ccccccccccuce +3.0 +2.4 —2.3 —2.2 .0 +.8 +1.7 +.7 +5.3 .0 —5.2 —.5 .0 
--1,2 +4.2 —2.2 +.9 +.8 +2.0 +.8 +.8 +3.4 —.5 —2.6 +1.9 +.4 
i >" eee eee +.8 +1.7 —2.8 +1.8 +.6 +3.0 +.9 +1.3 +.1 —.3 —2.3 +1.5 +.2 
+1.6 +2, 2 —2.7 +1.1 +.3 +.6 —.2 +2.0 +13 +.4 —14 +2.5 +.5 

+1.8 +3.3 +3.0 —1.8 —.2 +2.3 +1.6 +.6 +.6 —-.9 +.7 


1935 


‘Temperature Departures (°F) in the United States, 


Annual 
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TaBLE 2.—Precipitation departures, monthly and annual, 1935 

District January | F = March || April May June July | August | 5¢Pt™- |) October os tl Average 
+2.6 —0.4 —1.7 0.0 —1.4 +2.2 0.0 —1.7 +0.9 —2.2 +0.7 —2.1 —3.1 
+.5 —.5 +.3 +.7 +.5 —1.5 +2.5 —.5 +2.0 —Lé4 
—-.8 -10 —.2 .0 —2.3 +3.6 +1.7 +17 —2.5 +.3 ~.8 —1.9 
Florida Peninsula. —15 —1.7 +1.2 —2.6 +2.0 +2.5 +11 +2.5 -1.2 +1.2 +2.0 
_ —2.3 —.7 +11 +.6 +14 —L4 +.1 +18 —.4 —2.5 
-.1 +.1 +.6 —.6 +3.0 +2.5 —L4 +2.0 +.6 -.6 +1.1 +6.2 
Ohio Valley and -.1 +14 -.7 +24 +.3 +.3 +.9 —.6 .0 +.2 —13 +15 
wer .0 —.4 —.6 —.5 —-.2 +14 —.3 —.6 -.9 -.7 -.2 —3.4 
+.5 -.1 -.9 +.9 .0 +.2 -.9 +.6 -.7 —2.9 
.0 —.4 +.4 —.2 +19 +.6 —1.0 —.8 +.3 0 —.1 
Upper Mississippi Valley_............ -.3 +10 —.6 +1.6 +17 -.4 .0 —.7 +.3 +.8 —.6 +3. 2 
-.1 +.1 .0 +2.6 +.7 —2.2 —.7 -.7 +.7 +1.3 -.7 +.7 
—.3 —-.2 .0 +.5 +1.0 —.3 —.8 —.5 —-.3 —.§ —2.9 
—.2 .0 —.8 +2.2 +.6 —19 —.1 +.9 +.4 +.3 +.8 
—.2 +.4 +.3 +14 +2.5 +L8 -.2 —.2 +2.3 
+.2 +4 —.2 .0 +.2 -.1 —.6 +.4 +.2 —.3 +.2 -.1 +.3 
Middle —.2 —.3 -.1 +.9 +.6 —.5 —.2 -.1 —.3 -.7 -.1 ~1.2 
Northern Plateau —.6 —.8 —.3 +.7 —.7 —.6 —.3 —.2 —.6 —.4 —.7 —.6 —§.1 
North +2.2 +1.9 —.8 —.7 —-.2 .0 -.7 —3.7 —7.4 
+1.0 .0 +2.7 .0 .0 -.2 +.4 —2.0 -.3 —1.8 
+.6 +.8 +.7 +14 -.4 .0 +.1 -.2 -.2 —.3 +1.2 
+.1 .0 +.1 +.3 +.3 +.1 0 +.2 .0 —-.6 | -.6 


TROPICAL STORMS IN THE NORTH ATLANTIC OCEAN DURING 1935 


By Wiuus E. Hurp 


Five tropical disturbances were reported during 1935 
in waters of the Atlantic, Caribbean Sea, and Gulf of 
Mexico, each of which attained full hurricane intensity 
along some portion of its path. Three hurricanes affected 
extreme southern Florida, two seriously, and of these one 
was of devastating violence, occasioning a sea-level 


ment. No. V was of extratropical origin, and although it 
moved southward and must be considered as a tropical 
storm, continued to betray extratropical characteristics. 


Monthly frequency of West Indian hurricanes of the North Atlantic 
Ocean in 1935 


barometer reading of 26.35 inches, the lowest of record in ‘tae 
crossed the Florida Keys on September 2, and the other September_--.----.-.-.-..------. : : 
which crossed the coast of Honduras on October 25— Qctober------ 
were accompanied by heavy loss of life. Storms no. IV ialiehed 
and V were peculiarly erratic in general direction of move- 5 
Synopsis of tropical storms of 1935 (number of storm in table corresponds with number of track on accompanying chart) 
Storm Date Coast lines crossed Intensity References 
I | Aug. 18-25._.... Near lat. 20° N., | Newfoundland....| 8. S. Ye =, W..12; | 28.20, 8. S. Angelina...| Newfoundland..| Hurricane....... M. W. R., vol. 63, p. 
long. 60° W. ork City, 8. 12. 250, August 1935. 
Il | Aug. 31-Sept.10.| East and north of | Florida and Vir- South of Green- M. W. R., vol. 63, pp. 
Turks Island. ginia. several ships and land. olence. 269-271, Septem 
land observers. p. 295, 
ictober 
III | Sept. 23-Oct. 2..| Near lat. 14° N., | Cuba, Newfound- | 120 miles (estimated) | 27.90, Bimini, final | Newfoundland..| Hurricane..__-.. W. R., vol. 63, pp. 
long. 75° W. land. Bimini. seating in ~272, Septem 
of storm 
IV | Oct. 19-26....... Western Caribbean | Cuba, Honduras..| 70 miles, Santiago, | 29.18, 8. 8. Afel_......- Honduras. ......|....- do.. .| M. W. R., vol. 63, 
Sea. Cuba, and hurricane 294-295, October 1 
Cape Gracias, Hon- 
uras. 
V | Oct.30-Nov. 8...| East - northeast of | Florida_...........| 75, SE., Miami, Great | 28.46, S. S. Queen of | Off west coast of |_..-- _ Wena M. W. R., vol. 63, pp. 
Bermuda. ‘Abaco Island, and Bermuda. Florida. 316-318. 
several ships, hurri- 
cane. 


1 Read on board a boat owned by Coot ive 7. near the north end of ot heat Key, Fla. This is the lowest sea-level barometer reading of record in the Western Hemisphere 


and next to the lowest in the world, (See M ., Vol. 63, p. 295, October 
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24% cm. [Text in Bulgarian; abstract in French.] 

Carvalho Andréa, A. 

Breves notas sébre um recente factor climatolégico. O indice 
de aridez. Lisboa. 1934. 8 p. tables, diagr. 25 em. 
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Chromow, S&S. P. 

Einfiihrung in die Wetteranalyse. Moscow. 1934. [430 p.] 
plates, diagrs. 26% cm. [Text in Russian; title also in 
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Eredia, Anna. 

Le precipitazioni atmosferiche nelle regione. Roma. 1934- 
XII. 34p. 1 map (fold.), tables, diagrs. 26cm. (Roma. 
Servicio idrografico. Pubbl. v. III, n. 14.) (At head of 
title: Ministero del lav. pubbl. Cons. super. Serv. idrog. 
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Gotz, F. W. Paul, & Maier, Heinz. 

Zur Ultraviolettabsorption bodennaher Luftschichten. Braun- 
schweig. 1933. p. 253-260. tables, diagrs. 23cm. (Uber- 
reicht vom Lichtklimatischen Observatorium, Arosa. Son- 
derdruck aus der “‘Zts. fiir Geophysik’’, 1933, 9. Jahrg.. 
Heft 4/5.) 


Gorczynski, Ladislas. 


Enregistrements du rayonnement solaire au moyen des solari- 
graphes et des pyrhéliographes. Nice. 1934. 52 p. illus., 
tables. 27% cm. (Extr. du Vol. 2 des Annales de I’Office 
météor. de la Ville de Nice.) 

On a simple spectrograph and on measurements of ab- 

sorption bands in the infra-red part of the solar spectrum, 

made in North Africa during 1926-27. Cracovie. 1933. 

p. 1-15. figs. 24% cm. (Extr.: Bull. Acad. polon. sci. et 

lettr. Cl. sci. math. et natur. ser. A.: sci. math. 1933.) 

& Stenz, Edward. Atmospheric transmission in the 

water vapour absorption bands p and ®, according to spec- 

trographic measurements made in Tunisia in 1926-27. 

Cracovie. 1933. p. 17-28. tables, diagrs. 24% cm. 

(Extr.: Bull. Acad. polon. sci. et lettr. Cl. sci. math. et 

natur. ser. A.: sci. math. 1933.) (With Gorezyfiski, L.: 

On a simple spectrograph...) 


International council for the study of the sea. 


Atlas de température et salinité de l’eau de surface de la Mer 
du Nord et de la Manche. Copenhague. 1933. 32 p. 
tables, maps. 33 cm. (At head of title: Conseil perma- 
nent international pour |’exploration de la mer.) 


International geodetic and geophysical union. Association of mag- 
netism and terrestrial electricity. 

Assemblée de Lisbonne (17-25 septembre 1933). Comptes 
rendus. Copenhague. 1934. 354 p. illus. 25% cm. 
(Bulletin no. 9.) 

Assemblée générale de Lisbonne, 17-24 septembre 
ye Rapport préliminaire. Copenhague. 1933. 20 p. 
em. 


International geodetic and geophysical union. Association of 
physical oceanography. 
Procés-verbaux no. 1. Cinquiéme assemblée générale réunie 
& Lisbonne (septembre 1933). Helsingfors. 1934. 60 p. 
illus., tables. 26 cm. 


International geodetic and geophysical union. Meteorological 
association. 
Cinquiéme assemblée générale, Lisbonne—septembre 1933. 
Procés-verbaux des séances...11. Mémoires et discussions. 
Paris. 1935. 321 p. illus, 1 fold. diagr. 24% em. 


International meteorological organization. 

Liste des directeurs des réseaux météorologiques d’état du 
monde, indépendants les uns des autres, membres des con- 
férences météorologiques internationales. Utrecht. 1935. 
7p. 24% cm. (Sec. Organ. met. internat. No. 7.) 


III*. rapport de la Commission internationale de 

Vannée polaire 1932-33. Compte-rendu des travaux de 

la commission, oct. 193l—mai 1933. Procés-verbaux 

des séances de la réunion de Copenhague mai 1933. 

Utrecht. 1933. 128 R tables. 24% ecm. (Sec. de 

l’Organ. mét. internat. No. 16.) 

International commission on radiation. 

Protokolle der Sitzungen in Frankfurt a/M.,15.-17. Septem- 
ber 1932. Utrecht. 1933. 80 p. tables, diagrs. 24% 
em. (At head of title: Secretariat de 1l’Organization 
météorologique internationale. No. 15. Internationale 
Strahlungskommission.) 


Internationale klimatologische Kommission. Subkommission fiir 
Vereinheitlichung der Einheiten und Symbole im Klima- und 
Wetterdienst. 

Bericht iiber die Tagung in De Bilt (Niederland. meteorolog. 
Institut). Protokoll der 1. Sitzung am 5. Okt. 1933-2. 
Sitzung 6. Okt. 1933. (Four papers bound together.) 
(Mimeographed.) 

{Italy.] Magistrato alle acque. Ufficio speciale idrografico. 

Osservatorio meteorologico “Giovanni Magrini’’ in Padova. 
Storia e servizi-medie ed estremi da un dodicennio di osser- 
vazioni (1920-1931). Roma. 1933-XII. 20 p. & 6 tables. 
4 pl., fold. map. 29 cm. 


[Italy.] Ministero dell’ aeronautica. Direzione generale dei 
Servizi del materiale e degli aeroporti. 

Manuale annuario radio-meteorologico d’aviazione. fase. 
1-4. Roma. 1933. Anno XI. v. p. maps (some fold.), 
tables (some fold.), diagrs. (some fold.) 25 em. (M. A. 9.) 
(4 fase. in box.) 

Aggiunte e varianti N.° 1. 25 giugno 1933—XI. 
Roma. 1933. 70p. maps, tables. 25% cm. 


Kaminsky, A. A., & Wanejewa, O. V. 

Die Verfrachtung des Wasserdampfes im Sommer auf den 
europiischen Teil der U.S.8.R. Leningrad. 1933. 116p. 
maps. tables. 26% cm. (Mémoires de |’Institut hydro- 
logique. v. 8.) [Text in Russian; German abstract, 
p. 93-116.) 

Keil, K. 

Sonnenschien in Liidenscheid. n. p. [1933.] 1 sheet 30 x 24 
em. tables. (Liidenscheider Generalanzeiger. 80. Jahrg. 
(1933). Nr. 291. (13. XII. 33).) 


Kodaira, Y., & Takasawa, K. 

Prévision des temps orageux accompagnée de tonnerre pour 
les systémes de transmission électrique au Japon. Tokyo. 
{1933.] p. 189-206. tables, diagrs. 26 cm. (Repr.: 
Geoph. mag., v. VII, no. 2, 1933.) 

Linke, F. 

Die zehntaigigen Witterungsvorau en im Sommer 1933. 
Berlin. 1933. p. 953. 31 cm. (Mitteil. der Deutschen 
Landwirtschafts-Gesellschaft. 48. Jahrg. 28. Okt. 1933. 
Stiick 43.) 
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“Maud” Norwegian North Polar expedition. 1918-25. 
Scientific results. Bergen. 1927-33. v. 1, no. 1. General 
report of the expedition, by H. U. Sverdrup. 1933. 22 p. 
2 pl.—v. 1, no. 2. The polar ship Maud. Brief history of 
building and description. 1933. 14 p. plates (some 


Miller, L. F. 
An instrument for continuous record of sunshine. n. p. n. d. 
p. 405-407. (figs., table. 26% cm. [Review of scientific 
instruments.] v. 5, Nov., 1934.) 


Mérikofer, W. 
Staub und Wind im schweizerischen Hochgebirge, in ihrer 
Bedeutung fiir die Heifieberbehandlung. Davos. 1933. 


4 p. 23 em. (Aus dem Jahresber. d. Heifieber Bundes f. 
1933, 8. 92.) 


Pittier, H. 
Cuarenta afios de observaciones pluviométricas en el Observa- 
torio Cajigal, Caracas ... Caracas. 1933. 48 p. tables. 


23% em. (Contrib. al estudio de la climatologia de 
Venezuela. 1.) 


Riel, P. M. van. 


Surface temperature in the northwestern part of the Atlantic 
ocean. ’s Gravenhage. 1933. 92 p. 12 fold. maps, 
tables. 24 cm. (K. ned. met. inst. No. 102. Med. en 
verh. 35.) 


Schmidt, Wilhelm. 


“Diirrezahlen’”’, ein Versuch, die Auswirkung von Trocken- 
perioden klimastatistisch zu erfassen. Leipzig. 1933. 10 
tables, diagrs. 23cm. (Sonderdruck: Fortschritte der 
ndwirtschaft. Jahrg. 8. 15. Juli 1933. Heft 14, 8. 313.) 
Der Lichtgenusz unter einem Obstbaum; Messungen 
nach neuer Methode. Leipz. 1933. 5p. diagr. 23 cm. 
Tse ss) Fortschr. Landwirts. Jahrg. 8. 15. Jan. 1933. 
. 2, 8. 29. 
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Schmidt, Wilhelm—Continued. 


Strahlungs-Temperaturkérper, eine anschauliche Dar- 
stellung des gleichzeitigen Ganges dieser beiden Elemente. 
Leipz. 1933. 4p. . ~ 23 cm. (Sonderdr.: Fortschr. 
Landwirts. Jahrg. 8. 1. Sept. 1933. H. 17, 8. 395.) 


Stenz, Edward. 


Water vapour absorption in the infra-red part of the solar 
spectrum according to spectrographic measurements made 
at the Mediterranean Coast, during 1931/32. Cracovie. 
1933. p. 29-40. tables, diagrs. 24% em. (Extr.: Bull. 
Acad. polon. sci. math. et natur. sér. A.: sci. math. 1933.) 


Stone, Robert G. 


Snow for skiing in New Hampshire. n.p.n.d. 8p. tables. 
23cm. (Repr.: U. 8. eastern ski annual, 1934.) 


Torrico, R. 
Por qué el Pert necesita un estudio de la corriente que lleva su 
nombre. Madrid. 1933. 19 p. 5 fold. maps, etc. 27}; 


cm. (Mem. del Consejo oceanogridfico Ibero-Americano. 
Ntmero 14. Publicata el dfa 15 de octubre 1933.) 


U. S. Weather bureau. 


Charts showing average dates of last and first killing frost in 
spring and autumn... San Francisco, Cal. 1933. 5 charts. 
29% cm. (Repr.: Monthly climatological data, Calif. sec- 
tion, v. 27, May-—Sept. 1933.) 

International code for radio weather reports from ships. 

Used by the U. 8S. Wea. Bur. in broadcasting ships’ weather 

reports from U. 8. Navy Radio Stations in accordance with 

schedules given in U. 8. Weather Bureau Radio Circulars. 

Wash. 1933. 14 p. 23% cm. (W. B. no. 1046.) 


Weather studies. Nos. 1—. Huddersfield. 1934-. 23% 
em. No. 1. Shaw, Napier. Unofficial meteorology. 26 
p. illus. 


Zi-Ka-Wei. Observatoire. 


Observations météorologiques faites par les navires en mer en 
1932. Zi-Ka-Wei. 1933. 31% cm. 


SOLAR OBSERVATIONS 


SOLAR RADIATION MEASUREMENTS DURING 
DECEMBER 1935 


By Irvine F. Hanp, Assistant in Solar Radiation Investigations 


For a description of instruments employed and their 
exposures, the reader is referred to the January 1935, 
REVIEW, page 24. 

Table 1 shows that solar radiation intensities averaged 
slightly below normal at Washington for December, 
and above normal at both Madison and Lincoln. 

Table 2 shows an excess in the amount of total solar 
and sky radiation at New York, Fresno, Fairbanks, 
Twin Falls, and Miami. All other stations were below 
normal for the month. 

Table 3 shows relatively low water-vapor content for 
the 2 days on which turbidity measurements were 
obtained. 

Polarization measurements obtained on 3 days at 
Washington give a mean of 57 percent, with a maximum 
of 63 percent on the 4th. Both of these values are close 
to the December normals. At Madison, only one 
polarization was obtained owing to snow and ice cover 
after the 4th. This gave a value of 61 percent, which is 
lower than either the maximum or mean normals for 
the month. 

For the year, Washington, Madison, and Riverside 
received less radiation from the sun and sky on a horizon- 
tal surface than normal; New Orleans was normal, while 
all the other stations received more radiation than their 
yearly normals. 


TABLE 1.—Solar radiation intensities during December 1935 
[Gram-calories per minute per square centimeter of normal surface] 
WASHINGTON, D. C. 


Sun’s zenith distance 


| 
8 a. m.| 78.7° 75.7° | 70.7° | 60.0° | 0.0° 60.0° | 70.7° | 75.7° | 78.7° | Noon 
Air mass Loca 
Date 78th Local 
mer. 
time A.M. P.M time 


1935 mm | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. cal. | mm 
1.96 | 0.92 | 1.22] 1.31 | 1.43 -----| 1.27] 1.00} 124 
= | 1.20 97 8 | .70| 249 

Departures] .....-.-. —.14 |—.07 | —. 13 |—. 04 +. 06 }+.02 |—. 01 


(i. 02)| (1. 13)| (1. | 
* Extrapolated 


5 
| 
fold.)—v. 1, no. 8. Pendulum observations near Cape 
Chelyuskin, by H. U. Sverdrup. 1933. 9p. _ tables. i‘ 
| 
| 
el 
| e 40 | 20 | 20 20 | 30 | a0 | Bal 
MADISON, WIS. 
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Tas Le 1.—Solar radiation intensities during December 19835—Con. 1.—Solar radiation intensities during December 1935—Con. 


~ 


LINCOLN, NEBR. BLUE HILL, MASS. 
Sun’s zenith distance Sun’s zenith distance 
t 8a. m.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noon 
‘ 8 a. m.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noon 
Date 78th Air mass Local 
Date Air mass Local mean 
ha mean time A.M. P.M — 
oar me 
ae time A.M P.M time 
e 5.0 4.0 | 3.0 2.0 |} *1.0] 2.0 3.0 4.0 5.0 e 
e 5.0 | 40 | 30 | 20 | 10 | 20 | 30 |) 40 | 50] e 1935 mm | cal. | cal . | eal. | cal. | cal. | cal. | cal. | mm 
— je eee 2.5 | 0. 0.90 | 1.14] 1.31 j.....- 1.27 | 1.15 | 0.95 | 0.78 2.4 
1085 mm | cal. jcal cal cal. | cal cal cal cal. | cal. | mm 15 
Dec. 1..----- 1.39] 1.251 1.15] 1.68  Dee.6....... 1 83 | 1.12 | 1.50 1.50 | 1.24] 1.09] 1.3 
Dec. 1f...... O4 .71 4. 37 1.1] 1.07) 1.20] 1.33] 1.43 1.43 | 1.22] 1.09 75 1.3 
Dee. 1#..-.-- 3.45 Dee. 25..-... 1.4] 1.06 | 1.15 | 1.28 | 1.44 1.44] 1.25] 1.10] 1.03] 17 
Dec. 26....-- yok 1 1.20 | 1.08 86 Dee. 28..-.-- 13] 1.06 | 1.13 | 1.21 | 1.44 144] 1.27] 1.16) 1.06] 14 
Dee. 30.....- 1.20} 1.08| 1.01} 262 Dee. 1.5 | 1.24} 1.34] 1.39] 1.42 1.42 | 1.25] 1.20] 1.16] 1.5 
Departures} ....... POLES +. 03 |+.03 |+.03 |...... 89 |} 1.05 | 1.15 | 1.38 1.381120) LO] .96/...... 
*Extrapolated. 
TABLE 2.—Average daily totals of solar radiation (direct+ diffuse) received on a horizontal surface 
Gram-caiories per square centimeter 
Pa eee Washin Mad N Pitts- Fair Twi La N Ri Bl Frid Ss 
ashing- i- Yew . win ew ver- ue iday an 
ton son | Lincoln | Chicago) yor, | Fresno | burgh | banks | Falls | Jolla side | Hill |Harbor| Juan 
1935 cal. cal. cal. cal. cal. eal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. 
"(Papen 171 82 101 70 131 177 101 | 9 131 209 286 182 211 152 7 106 47 
Wee OR Sos ck cee 81 80 125 56 60 227 70 | 5 143 292 310 178 245 64 55 60 517 
| a 126 101 152 60 115 244 122 | 6 194 250 328 284 231 172 97 102 503 
(ON RS a. 168 116 115 105 156 165 116 | 5 140 213 299 163 193 188 80 113 436 
Departures from weekly normals 
+10 —35 +1 +30 48 +14 -2 
—57 —32 —39 —20 —31 +39 —2 +12 +32 
—18 —18 —28 —26 +21 0 +51 | —69 +3 
+19 -6 —63 +19 +42 +1 +14] -20| —29 
Accumulated departures on Dec. 31 
—5,840 | —9,561 | +2,261 | +2,441 | +7,273 | +5,925 --| +1, 562 | +5, 379 | +791 
Ab Percentage departure for year 
—4.7 —8.1 +1.6 | +2.6 +7.0 | +2.0 +0.5 0 
18-day period. 
TaBLE 3.—Total, Im, and screened, 1,, I,, solar radiation intensity measurements, obtained during December 1935, and determinations of the 
% atmospheric turbidity factor, 8, and water-vapor content, w=depth in millimeters, if precipitated 
a AMERICAN UNIVERSITY, WASHINGTON, D. C. 
IwWee Iwee-la 
1.94 1.94 
Date and hour angle, Air mass le Ty Bim-+r Biy-+ Bmean w Air-mass type 
3} Percentage of solar 
constant 
gr. cal. gr. cal. gr. cal. mm 
18 12 3.18 1. 080 0. 823 0.713 0. 040 0. 104 0. 072 59. 2 5.4 1.4] Peo 
19 07 3. 03 1. 089 . 827 -715 . 038 - 106 . 072 60. 0 5.7 1.5 
) 22 25 2. 61 1. 176 . 933 . 768 . 080 . 068 . 049 68.9 10.3 6.2 | Po 
' 21 40 2. 69 1.172 . 930 . 765 . 025 . 062 . 044 68.7 10.3 5.9 


Atmospheric conditions during turbidity measurements 


Dec. 21, temperature, —10° C.; wind, NW. 20; visibility, 30 miles. 
Dec. 26, temperature, —14° C.; wind, NW. 18; visibility, 20 miles, 


‘ 
' i 
% 
if 
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TaBLE 3.—Total, Im, and screened, I,, I,, solar radiation intensity measurements, obtained during December 1935, and determinations of the 
atmospheric turbidity factor, 8, and water-vapor content, w=depth in millimeters, if precipitated—Continued 


BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY 


Tene 
1.94 1.94 
Date and hour angle, 1935 at. Air mass Ie I, I, ) _* Bmean w Air-mass type 
Percentage of solar 
constant 
1935 
Dee. 3: mus © m gr.cal. | gr. cal. . cal. mm 
0:05 p. m. _— as 25 44 2. 30 1. 235 0. 867 0.712 0. 062 0. 056 0. 059 70.2 8.3 5.41] Pe 
18 20 3. 16 1. 139 837 696 050 . 054 052 63. 1 6.0 3.3 
1:36 p. m 23 22 2. 51 1. 292 937 . 776 050 . 054 052 68.7 40 Po 
2:45 p. m.... 15 ll 3.77 1. 152 . 839 .712 . 039 - 056 . 048 61.2 3.6 2.8 
pee 2:06 a. m 19 12 2.99 .700 550 468 163 154 158 45.0 9.9 5.5 | Pe 
24 57 236] 1.351 . 961 . 792 .061 046 054 70.1 25 1.3] Pe 
14 35 3. 84 1. 109 693 043 052 . 048 60. 6 5.1 2.5 
pee & 14 33 3. 94 1. 046 774 660 . 067 058 57.5 5.3 30) Ps 
2:23 a. m 16 21 3. 53 1. 002 755 648 . 075 . 087 081 54.3 4.3 22 
24 26 2. 41 1. 184 848 -711 .070 . 074 - 072 65. 6 6.5 4.0) Py 
15 12 3.77 1. 021 762 060 .074 067 56.5 5.6 2.8 
15 32 372) 1.013 . 766 646 062 064 063 57.1 6.5 32] Pe 
0:34 p. m. 24 #19 2.42 1, 248 - 874 . 749 - 060 . 083 . 072 65. 4 3.1 20 
D 2.76 1.179 826 -701 051 095 -073 62.4 3.6 20 
ec. 22: 
0:20 a. m_ 24 «17 2.42 1. 385 027 025 026 77.0 7.9 4.9) Po 
—= 15 24 3. 51 1. 135 - 853 - 712 . 051 . 047 . 049 62.3 6.7 29 
2:24 a. 16 33 3. 49 1. 067 .775 651 047 049 048 62.4 9.1 4.8 | Pe above Nec 
24 04 244 1. 191 848 .719 .070 . 102 . 086 68.8 9.4 6.8 
0:20 p. 24 11 2.43 1.24 . 034 . 041 72.8 9.8 7.21 Pe 
D 18 4 3.08 1. 186 875 729 . 049 045 047 65.9 6.8 3.7 
ec. 25: 
2:25 a. 16 27 3. 51 1. 208 . 884 . 743 . 035 . 047 . 041 64.8 4.6 231] Po 
0:40 a. 3 2 2. 51 1. 361 . 965 . 794 . 033 . 041 . 037 72.5 4.7 2.8 
Dean 13 46 413 1 188 866 -720 . 020 081 026 66.7 7.5 Peo 
0:44 a. 24 00 2.45 1. 322 . 922 768 . 037 064 050 70.0 41 2.5 
0:08 p. 24 46 2.37 1,319 - 905 -770 . 059 . 044 . 052 70.2 4.5 28 
Dem 23 12 2. 53 1, 193 850 .721 045 056 050 70.1 5.1 
2:35 a. 2 2 2.84 1. 227 895 . 787 055 .074 064 63.9 2.7 14] Pe 
0:51 a. 23 24 2.51 1. 383 . 973 - 805 - 028 . 028 . 028 75.3 6.4 3.9 
0:38 p. 23 53 2. 46 1. 378 . 956 - 805 . 032 - 032 - 032 74.4 5.7 3.5 
D — 18 06 3. 16 1, 252 - 915 . 739 . 026 . 026 - 026 70. 8 8.4 4.6 
ec. 31: 
1:47 a. 20 2@ 2. 86 1. 358 - 966 . 802 . 023 . 040 . 032 7.7 4.0 22 
0:49 p. 23 30 2. 50 1. 398 1. 000 . 840 . 039 . 056 048 71.6 1.7 0.9 
Atmospheric conditions during solar Bn we er org Harvard University POSITIONS AND AREAS OF SUN SPOTS 
[Communicated by Capt. J. F. Hellweg, U. 8S. Navy, Superintendent U. 8. Naval 
Observatory. Data furnished by the U. 8. Naval Observatory in coo tion with 
Date and time Air Ww Visi- Harvard and Mount Wilson Observatories. The difference in longitude is measured 
from apparent tem- ind bilit Sky Cloudiness and remarks from the central meridian, positive west. The north latitude is positive. Areas are 
noon peter (0-10 blue for foreshortening and are expressed in millionths of the sun’s visible hemi- 
ture sphere. The total area for each day includes spots and groups] 
December 1935 Heliographic Area 
3; 2:32. m Few Ci, few Acu. Eastern 
4; 1:52 p.m.....| -95|NWxW7_| 8} 1Acu. Dato | | in for each| Observatory 
6; 1:59 @. m....- —12.3 a 9 8 ~~ Cu. Moderate haze to time | longi- | Longt _ Spot | Group| day 
6; 0:12 a. m..... ~9.9 | NW5...... 10 8 | Few Cu. Light haze to north 
and northeast. 
12; 2:54 a. m....| +1.1 | NNW 3_... 7 7|1Cu. Moderate haze. 
17; 4:06 p. m....| —1.7] WxN 9 8 1935 
haze north and Nov. 11 25 | —37.0} 60.7 | —24.0 |.......- Mt. Wilson. 
Nov. 2 12 4 "185 18s U. 8. Naval. 
21; —7.2| NW 5.---. 8 7| 3Ci. Light haze. Nov. 3.....| 19 25 | —68.0 | 350.0 | —27.0 |........ Mt. Wilson. 
22; 2:56 a. m....|-13.3 | NW 4...... 9 7| Few Cu. Moderate haze to 8.0) 59.0) +13.0 |......-- 27 |-------- 
northeast. —3.0 64.0 | —22.0 |........ 247 1, 489 
22; 0:16 a. m....| —86 | NW 9 6 | No clouds. Light haze to north Nov. 4--...| 13 40 Do. 
23; 1:40 a. m....| —7.8 7 7|1 Ci. Moderate to dense haze. +8.0 65.0 | —24.0 |......-. 222 | 1,250 
25; 0:35 a. m....| —6.7 | WNW 4__. 9 8 | Few Oe. Light water haze to Wer. &..... ll 3 = ---+---- U. Naval. 
27; 0:23 a. m....| —9.0 | WNW 9 6 | No clouds. Light haze. +15.0 60.3 | +14.5 |........ 123 |...-..-- 
28; 0:17 p. m....| —8.2 | NNW 5...-. 9 8 | Few Ci., Light haze. ns 154 1, 265 De 
31; 0:21 p. m._..| —3.9 | NW 3....--. 9 9 | No clouds erate haze $28.5 
+34.0 65.8 | —25.0 1,049 


47443363 


} 
= 
~ 
] 
.~ 
J 
; 
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Observatory 


Mt. Wilson, 


U. 8. Naval. 
Mt. Wilson, 
U. 8S. Naval. 


Do. 


Total 
area 
for each 


“1,451, 


216 |.....-..| U. 8. Naval, 


Group| day 


1, 


Spot 


0 


Heliographic 


SSE 
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1935 


WON: 


356 


Nov. 8. 


Nov. 9.-.-... 


Nov. 10.... 


Nov. 11... 


Nov. 12...- 
Nov. 
Nov. 
Nov. 


1, 218 


216 


—18.0 


11 45 


Nov. 


stand- area 
Date ard | Diff. in| pong. | Lati- for each in! tongi-| Lati- 
time tude | tude | | Group) day | | “tude | tude | 
tu | 
| 306.4] +22.0]........} 625 0} 181.6 | —18.0 |........ 
~ 355.4] 986 |........] 205.6 | —19.0 
+ 62.4} 168 .0 | 231.6 | +30.0 
+ 64.4 | —22.0 199 |..------| 2,102 | 238.6] 123 |....-... 
| 295.6 | +25.0 250.6] +105 ).........| 216 |.....-.. 
+ $48.0 |........1 28 0 .6 | +20.5 185 |........| 1,217 
+ 93 |........| 1,580 0 Do. 
| 311.6 | —15.0 0| 230.5 | +30.0 
351.6 | —30.0}........| 404 239.5 | +29.5 
62.6 | +14.5 250.5) +19.0]........| 216 |........ 
64.6 | —24.0 62 |........| 1,285 252.5] +21.0 123 |........| 1,04 
302.1 | +21.0]........) 686 |........ 184.5] +20.0 |.......- 
311.1 | —15.0 187.5] —140]-.......| 700 |........ 
+ | 351.1} —30.0]........| 494] 1,157 0} 205.5 —18.0 |........ 
| | 255.6 | +25.0 O} 231.5] +30.0)........| 214 }........ 
: | 208.6 | +26.0 |........ 252.5 | +22.0 
ty | 304.6 | +21.0 |........ O} 254.5] +180 ]........| 145] 1,235 
| 306.1 | —24.5 185.0] —16.0]........| O17 |.......- 
- | 312.1 | O} 220.0] 185 
| 350.6 | —30.0 |........ 1,312 0} 239.0 | +29.0 
- 254.3 | +24.0 167 |... 5 | 255.5 | +19.0 
| 206.3 | +27.0 |........ 186.5] —16.0]........| 741 |-.....-- 
305.3 | —25.0 |........ O} 229.0] 108 }........ 
306.3 | +22.0 |........ 230.0] +29.0 |........ 
+1.0| 313.3 | —15.0 2 |... 252.0} +21.5 
+20.0| 332.3 | —13.0 |........ 0} 256.0 | +18.0 93 |........| 1,066 
+40.0| 352.3 | —30.0 |........ 1, 493 0} 102.6 | —16.0 |........ 
11 25} 234.5 | +31.0 |........ 1746] —16.0 
248.5 | +20.0 187.6 —15.0|........| 1,008 |........ 
if —46.0 | 253.5 | +24.0 0} 232.6 | +22.5 
—2.0] 207.5 | +27.0 |........ 233.6 | +20.5 |........ 
+5.0} 304.5 | —24.0 0| 253.6 | +22.0 66 |........] 1,155 
+7.0| 306.5 | +22.0 |.......- 67.3] —22.0 
$14.0} 313.5 | —15.0 0} 103.3 | —17.0 
+55.0} 354.5 | —30.0 1, 540 187.3] —15.0]........| 756 806 
11 25 | —51.0} 2353 | +81.0 0} 682] —24.0 
| —38.0} 248.3 | +200 187.2] —15.0]-.......| 710 756 
—33.0 | 253.3 | +25.0 55.0] —28.0/........ 
—31.0} 255.3 | —14.0 0} —23.5 
+19.0} 305.3 | —25.0)........| 392 123.0] —35.0]........| 216 |.......- 
423.0} 300.3 | 426 0} 188.0] —16.0|-.......| 617 i | 
314.3 | —16.0 0} 865) 308 
+51.0 | 337.3 | +30.0 0} 69.5 | —22.0 
+68.0 | 354.3 | —31.0 O} 1225) 240 |.......- 
m 25 | —70.0| 208.1 | —18.0 |........ 5| 187.0} —17.0}........| 549 | 1,172 | 
—35.0 | 238.1 | +29.0 0} 554] —26.0]........) 1,166 |........ 
240.1 | +19.0)........| MMB 5| 68.9] —240 
—19.0 | 254.1 | +25.0 O} 120.4] 300 |........ 
—16.0} 257.1 | —15.0 j......-. 181.4] 121 | 1,668 
+34.0] 307.1] 385 |.......- 0} 56.6 | —26.0 j........| 1,080 |........ 
442.0} 315.1 | —17.0 |.......- 117.6 | —36.0 |-.......| 185 
+64.0| 337.1 | +30.0 0| 126.6 | —34.0 
+80.0 | 353.1 | —30.0 154 |........| 250 567 | —26.5|........| M206 |........ 
—76.0| 183.8 | +22.0 0| 115.7 | —36.0 
—60.0 | 199.8 | —18.0 |........ 126.7 | -33.5 62 |........| 1,482 
—24.0 | 235.8 | +280 |.......- 
—9.0] 250.8 | +19.0)......... MMB 
—6.0 | 253.8 | +24.0 
—4.0| 255.8 | —14.0 |........ 
+36.0 | 295.8 | —25.0 |.......- 
+46.0 | 305.8 | 685 |........ 


357 


POSITIONS AND AREAS OF SUN SPOTS—Continued 


MONTHLY WEATHER REVIEW 
POSITIONS AND AREAS OF SUN SPOTS—Continued 


DecemMBerR 1935 


@ 


’ 4 <t 
| Diff. 
longi 
tude 
— 
‘ 
‘ 
q 
q 


358 MONTHLY WEATHER REVIEW 


DecemBer 1935 


AEROLOGICAL OBSERVATIONS 


{Aerological Division, D. M. in Charge] 


By L. T. 


At those stations with a sufficient pene of record for 
the determination of approximate normals, upper-air 
temperatures during December averaged below normal 
except in the lower levels at Seattle where the departures 
were positive. At the latter station and at Norfolk, 
however, the monthly means are based on only 9 and 16 
observations, respectively. The lower values of the 
monthly mean temperatures at the upper levels in the 
eastern part of the country, as compared to western sta- 
tions at corresponding latitudes, is evident in table 1. 
Upper-air relative humidity departures were positive, 
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—— at Pensacola and Norfolk where they were mostly 

tive. 

ronounced southerly components occurred in the di- 
rections of the upper-air wind resultants along the middle 
and northern Pacific coast, and a marked northerly com- 
ponent over the Lower Lakes region, as compared to the 
normal westerly direction. Resultant velocities were 
above normal over most of the southern and central 
stations and north Pacific coast, and below normal else- 
where. In most cases the resultant velocity departures 
were of only moderate magnitude. 


TABLE 1.—Mean free-air temperatures and relative humidities obtained by airplanes during December 1935 
TEMPERATURE (°C.) 


Altitude (meters) m. s. 1. 
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000 
Stations 
ure re ure ure ure ure | va- 

Mean from Mean from Mean Mean | fom | Mean! fom Mean oom Mean com Mean fom Mean from | tions 

normal ‘normal normal normal normal 

Field (Shreveport), La.! 

Boston, Mass.! (5 —4.5 | —5.9 | —2.5| —6.9 | —2.3 | —9.8] —2.9 |—12.3 | —3.6 |—-149 | —3.9 |—20.1 | —4.2 |—-26.6 | —47 23 
Field (San Antonio), 

Mitchel Field (Hempstead, L. I.), 
Norfolk, Va. (10 m).... . ....--.---- 3.4 | —0.8 —17 0.1 | —4.3 —41) —6.2|) —41 —7.7 | —3.7 |-12.3 | —3.1 |—18.6 | —3.8 16 
Omaha, Nebr.? (300 —4.2/ +02) —4 —0.5 | —4.0/) —2.1 | —3.8 —47/ —2.9| —2.9/ —9.1 —2.9 |-145' —2.5 |—-20.3 | —1.9 31 
Pearl — Territory of Hawaii? 

21.3 | —2.2| 20.5) 168) 12.5 0.0} 11.0] +03 8.5 | +0.1 31 
Pensacola, Fla.? (24 m)-.-- 49) 6.4 | —3.5 7.0 | —2.6 6.1 | —2.4 2.5 | —2.7 0.4) —2.6| —2.2] —9.8 | —2.2 28 
San Diego, Calif.* (10 --| —3.1] 122) —L4 5.9 | —2.0 0.8 | —2.1 —5.4) —2.3 |-11.3 | —2.2 31 
Scott Field (Belleville), qt. 

Seattle, Wash. (25 m)............. 5.5 | +0.2 5.7 | +1.5 4.9] +1.9 3.2 | +2.3 0.9 | +2.5 —1.9 | —2.7 |) —4.6] —2.9 |-10.7 | —2.8 |-17.4 | —3.1 9 

hington, D. 0.8 | —3.5| —5.0| —6.9 | —84/ —4.2 |—10.6 | —5.0 |—15.3 | —5.2 |-—20.7| —5.4 20 
Wright Fiela Danton), Ohio! 

(244 m —6.4 }....... —65.9 }....... —6.3 —7.1 —8.4 —20.9 21 

RELATIVE HUMIDITY (PERCENT) 

Boston, 64 +6 66 | +10 65 | +10 

Field (Montgomery), 

Mitchel Field (Hempstead, L.I.), 

ii academies 64 —6 61 -1 57 -1 53 +1 51 +5 48 +3 39 —4 

85 +1 83 +4 75 65 | +11 58 51 +5 49 +5 
Pearl H her, Territory of Hawaii - 84 +8 80 +3 S4 +5 73 +5 62 —1 46 —6 38 -—6 
Pensacola, 83 +1 69 —4 55 45| —12 42 —9 39 | —10 35 | 
OOS SS eee 88 | +17 69 +9 55 +6 49 +6 45 +7 40 +7 34 +5 
86 +5 75 0 68 62 62 +2 55 +1 51 

0 67 +3 67 +8 69 | +13 65 | +14 61 | +14 56 | +12 


Observations taken about 4:00 a. m., 75th meridian time, except along the Pacific coast and Hawaii where they are taken at dawn. 
1 Army. 2? Weather Bureau. 3 Navy. 


Norte.—The departures are based on ‘‘normals’’ covering the following total number of observations made outs the same month in previous years, including the current month: 
Boston, 83; Norfolk, 101; Omaha, 146; Pearl Harbor, 108; Pensacola, 145; San Diego, 159; Seattle, 31; Washington, 164 a ~ 
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TaBLeE 2.—Free-air resultant winds (meters per second) based on pilot-balloon observations made near 5 a. m. (E. S. T.) during December 1986 
[Wind from N =360°, E=90°, etc.) 


Albu- Cincin- Ke 
Atlanta Billings, Boston, || Cheyenne, || Chicago, Detroit, Fargo, Houston y Medfor¢, Murtfrees- 
|| Ga. || Mont.’ Mass. || Wyo. ill. aati, Mich.’ || N. Dak. ex. reg. || boro, Tenn 
(1,554 m) (309 m) (1,088 m) (15 m) (1,873 m) (192 m) (153 m) (204 m) (274 m) (21 m) (1 m) (410 m) (180 m) 
Altitude (m) 
AIPHAISH Tals vals uals ale yale 
° ° ° ° ° ° ° o ° 
Surface. ....- 342 | 1.5 || 321 | 2.7 254 3.7 || 301 | 3.6 285 4.7 || 277 1.4 || 278 | 8 296 4.2 || 301 | 0.2 40 | 2.0 26 | 2.3 04 0.2 258, 0.8 
299 3.3 || 275 | 4.4 309 7.1 1) 275 | 1.5 101 | 2.0 4413.4 89 0.7 200 3.8 
291 4.4 || 281 | 4.7 310 6.6 || 310 | 6.3 2141} 1.5 15 | 0.3 || 149 5.6 303 5.7 
oc ae ss 294 | 9.9 271 AYP Bhi) ae eee 305 5.4 || 280 | 6.2 304 5.2 |} 318 | 7.2 273 | 4.6 || 285 | 2.3 || 181 4.6 297 7.2 
7 335 | 2.7 |) 284 |10.5 295 7.6 || 288 | 9.0 287 7.1 303 6.9 || 280 | &5 321 7.5 |} 319 }11.4 281 | 6.8 || 278 | 5.0 || 208 5.7 293 9.6 
, eee 306 | 3.4 || 287 |13.4 297 8.7 || 283 | 8.8 300 | 10.7 || 318 7.7 || 2061 9.1 325 7.3 || 332 |12.9 287 | 8.7 || 288 | 6.7 |) 217 5.8 301 9.3 
301 | 5.4 269 {13.1 295 9.3 || 289 | 7.0 283 |10.8 || 288 | 7.9 || 203 4.6 295 10.1 
Pear] Har- Sault Ste 
Newark, || Oakland, |} Oklahoma || Omaha, bor, Terri- || Pensacola, || St. Louis,|| Salt Lake |/San Diego, Marie Seattle, Spokane, Washing- 
N. J. Calif. City, Okla. Nebr. tory of Fla. 7) City, Utah Calif. Mich. Wash Wash ton, D.C 
(14 m) (8 m) (402 m) (306 m) +) (24 m) (170 m) (1, 294 m) (15 m) (198 m) (14 m) (603 m) (10 m) 
m 
Altitude (m) 
m. 8. 1. — 
slel slelsley sled slel Plellslel sled gle 
= = o = = = = = = = 
Surface... 304] 24 116/08 59] O2 288/07 54] 23) 39 188] 14 68) 15 161) 23 |) 24) 29 
307 | 7.7 76) 10 300 1.6 |} 2097 | 21 86 3.9 8 38 1.0 58 184 | 7.3 305 8.7 
J eee 307 | 7.8 || 181 | 0.9 318 5.1 204 | 5.2 89 4.4 300 5.3 || 206 | 7.1 a ea 12 | 1.6 326 | 2.9 || 202 | 7.6 || 128 2.4 | 313 10. 6 
Ss eo 308 | 8.9 || 22 2.6 307 7.2 || 300 | 6.7 O4 2.8 || 204 8.4 || 297 | 8.1 158 2.8 352 | 2.1 317 | 2.4 || 208 | 8.0 || 178 3.7 || 300 11.3 
Ji ae 296 | 9.7 243 | 2.0 312 9.7 305 | 8.5 103 2.1 291 | 11.3 209 | 9.3 181 | 2.6 321 | 1.6 = | 210 | 7.4 || 219 3.3 292 12.7 
Tiveneeinnt 307 |10.8 242 | 2.6 304 | 11.7 308 | 7.9 115 2.6 288 | 13.8 296 | 9.6 249 2.0 322 | 2.0 208 6.0 || 248 6.4 |) 281 11.2 
252 | 3.3 307 | 11.8 || 307 |10.6 273 2.2 281 | 15.5 |) 306 /12.1 287 28 312 | 3.2 212 | 7.2 261 


1 Navy stations. 


AEROLOGICAL OBSERVATIONS FOR THE YEAR 1935 
[Aerological Division, D. M. in charge] 


By L. T. 


Only those stations having a record of 1 year or nearly 
1 year are included in table 1. The length of period on 
which the normals are based at those stations for which 
departures are indicated is shown at the bottom of table 1. 

Airplane weather observations were discontinued at 
Boston by the Massachusetts Institute of Technology 
during May, and resumed there by the War Department 
on August 1. On June 15, that Department began 
observations at Barksdale Field, Shreveport, La. Air- 
plane weather observations were discontinued at Sunny- 
vale, Calif., during October when the Navy Department 
moved its flying activities from that field. Airplane 
observation stations were established at El Paso, Tex., 
and Spokane, Wash., on July 1, by the Weather Bureau 
under contract with a commercial operator; the Washing- 
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ton State National Guard had made these flights for the 
Weather Bureau during the preceding fiscal year. 

The total number of pilot-balloon stations in operation 
by the Weather Bureau at the end of 1935 was 77 (an 
increase of 1 over the previous year), including 3 stations 
in Alaska and 1 in Puerto Rico. 

During the International month of June, the Weather 
Bureau released 33 sounding balloons at Omaha, Nebr. 
Twenty-eight (85 percent) of the meteorographs have 
been found and returned to date. 

Cooperation between the Weather Bureau and the 
National Bureau of Standards was maintained during the 
year, in the development of radio-meteorographs for use 
with sounding balloons, and considerable progress 
was made. 
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TaBLe 1.—Mean free-air temperatures and relative humidities obtained by airplanes during year 1935 
TEMPERATURE (° C.) 


Altitude (meters) m. s. 1. 
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000 
Stations 
Depar- Depar- Depar- Depar- Depar- Depar- Depar- Depar- Depar- obser- 
ture ture ture ture ture ture ture ture ture va- 
Mean | from | Mean| from | Mean! from | Mean| from | Mean/| from | Mean| from | Mean} from | Mean| from | Mean! from tions 
nor- nor- nor- nor- nor- nor- nor- nor- nor- 
mal mal mal mal mal mal mal mal mal 
Kelly Field (San Antonio), Tex.? 

Maxwell Field (Montgomery), 

Norfolk, (10 12.8 | —0.4 11.1 | —0.2 9.1 7.0 | +0.2 4.9} +0.4 +0.6 +07) —8&1 291 
Omaha, Nebr.! (300 8.4 0 8.9 | —0.7 7.8) —0.7 6.1) —0.5 3.7 —0.3 0.9 | —0.2) —5.1] +0.1 40.3 359 
Pear] Harbor, Territory of Hawaii 
21.5] —3.3 20.4 | —0.9 17.1) —0.3 14.2} —0.5 12.5 | +0.1 11.1} +0.4 9.0 | +0.2 3.9 0.0; —0.9 
Pensacola, (: 24 16.5 | —1.3 16.6 | —0.5 14.8} —0.3 12.7 | —0.3 10.4 | —0.3 8&2] —0.1 5.8 0.0 0.4 | +0.2 | —5.4] +0.4 311 
San Diego, Calif.* (10 m)----..--.-- 13.4 | —2.9 13.9 | —1.2 14.7 | —0.9 13.6 | —0.6 11.5 | —0.9 9.0); —0.8 6.2] —0.9 0.1 | —0.6 | —6.7 | —0O. 357 
Scott Field (Belleville), Dl.? (135 
Seattle, Wash.? (25 7.8 | —3.4 7.8 | —1.6 6.6 | —0.9 4.3] -—0.8 1.8] -—0.8 |} —0.6 —0.7 —2.9| —0.5/ —84/ —0.5 227 
Selfridge Field( Mount Clemens), 
Sunnyvale, Calif.? (10 m)........-- 12.5 | —1.7 | —0.6 13.4 | +0.4 12.6 | +0.4 10. 2 0.0 7.4) —0.1 4.4) +0.1] —16! +0.8 | —7.2] +19 216 
Washington, D. (13 10.4 | —1.3 10.4 | —0.4 85 | —0.6 6.7 | —0.4 4.8) —0.5 2.7) —0.2 —0.4 | —4.4) —0.1 |-10.0] +0.1 302 
Wright Field (Dayton), Ohio? 
al Field (San Antonio), Tex... 
pield (Montgomery), 

Field (Hompsteed, L.1.), 

I ITT lidiainiiaicitpeitictiischeninleiatpiite 77 +3 69 +3 65 +3 61 +2 59 +3 56 +3 50 +1 44 +1 40 oe 
ee AOR ES eee 83 +3 75 +3 64 +4 58 +3 54 +3 51 +1 51 +2 50 +2 47 +2 |...... 
Pearl Harbor, Territory of Hawaii. 82; +12 79 +4 81 +1 78 +3 67 0 -1 43 +1 33 +2 23 es 
Pensacola, 83 +2 74 +1 69 +1 63 0 56 51 —3 47 41 38 
OS aa 85 | +12 76 +6 58 +5 48 +5 42 +7 38 +6 36 +6 34 +6 32 -. > SER 
&4 +8 76 +3 70 +1 66 +1 63 58 +1 54 +2 48 0 48 
Selfridge Field (Mount Clemens), 

Sunnyvale, Calif. __............... 82 +9 76 +5 60 +3 50 +4 45 +5 41 +5 39 +5 35 +4 33 | 
Ww ashington, D.C. ad 78 +6 67 +2 65 +4 63 +4 59 +2 57 +3 53 +3 49 +3 45 PO Tanssde 

1 Weather Bureau. 2 Army. 3 Navy. 


‘Flights made by Washington State National Guard, Jan. 1 to June 30, and by the Weather Bureau, July 1 to Dec. 31, 1935. 
Observations taken about 4:00 a. m., 75th meridian time, except along the Pacific coast and Hawaii where they are taken at dawn. 
Note.—The departures are based on “‘normals”’ covering the following number of years and total number of observations made: Norfolk, 8 years, 1,473 observations; Omaha, 
4 years, 1,545 observations; Pearl Harbor, 6 years, 1,213 observations; Pensacola, 8 years, 1,867 observations; San Diego, 7 years, 1,844 observations; Seattle, 6 years, 594 observations; 
Sunnyvale, 3 years, 665 observations; Washington, 11 years, 2,261 observations. 
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The outstanding flood of December 1935 was the record 
breaking overflow of Buffalo and White Oak Bayous at 
Houston, Tex., on the 8th and 9th. This destructive 
flood was caused by excessive rainfall over Harris County, 
Tex., during a 42-hour period on the 6th, 7th, and 8th, 
with amounts ranging from 5'% inches at Houston to ap- 
proximately 20 inches near the center of the 406 square 
mile watershed. The following report made by the 
Weather Bureau office at Houston, Tex., is of interest: 


Torrential rainfall over Harris County on December 6, 7, and 8, 
caused phenomenal rises in Buffalo and White Oak Bayous. These 
streams have their courses almost entirely in Harris County and 
their confluence is near the center of the wholesale district of the 
city of Houston. The Buffalo Bayou flows through the center of 
the city and empties into Galveston Bay. The lower course from 
the eastern part of the city to Galveston Bay has been deepened 
to form the Houston Ship Channel. There has been the usual 
encroachment on the channel through the city and this operated 
to retard the flow of flood waters and caused exceptionally destruc- 
tive flooding in the business district as well as in some residential 
districts. More than 100 city residential blocks were flooded. 
Homes had to be abandoned and much hardship followed. Fortu- 
nately, mild weather prevailed. Eight persons were drowned. 
The property loss is conservatively estimated at $2,500,000, con- 
sisting of damage to roads, bridges, buildings, and contents. 
Several buildings in the wholesale district were completely wrecked 
by the undermining of their foundations. Stocks of goods in 
several warehouses were ruined. 

The greatest 24-hour rainfall in Houston was 5.38 inches on the 
7th and 8th, but the catch in a standard rain gage exposed at 
Satsuma, a pumping station of the Humble Oil Co., in the north- 
western part of Harris County, was 16.49 inches, and catches of 
21 inches were reported, but these were measured in improvised 
gages and cannot be accepted as entirely reliable. 

vels run by the city engineer show a stage of 40.3 feet above 
mean tide level immediately below the confluence of the Buffalo 
and White Oak Bayous, as compared with 34.3 feet on May 31, 
1929, and 34.3 feet in 1879 (date unknown). The crest passed in 
the early morning of December 9. 


Minor floods with slight damage occurred in the Little 
and Sulphur Rivers, tributaries of the Red River; in 
East and Elm Forks of the Trinity River in Texas; and 
in the Petit Jean and Ouachita Rivers in Arkansas. 
Rapid rises, which closely approached but did not reach 
flood stages, occurred in the White River below Newport, 
Ark., and in the Arkansas River below Ozark, Ark. 
Ample warnings were issued, and only comparatively 
ul losses occurred. 

Numerous small ice gorges in the Missouri River above 
Kansas City, combined with the freezing of tributaries 
of the Missouri, checked the flow of water to such extent 
that an all time record for low stages at Kansas City, 
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Mo., was established on December 27, 1935, when the 
river gage reading was —0.9 foot. 


Table of flood stages in December 1935 
[All dates in December] 


Above flood 
— stages—dates Crest 
River and station stage : 
From— To— Stage Date 
MISSISSIPPI SYSTEM 
White Basin | 
Whi Feet Feet 
Arkansas Basin | | 
Petit Jean: Danville, Ark................ 20 | 7 10 | 23.30 4 
Arkansas: } 
Red Basin 
Ouachita: 
Arkadelphia, 17 7 | 7 | 17.72! 7 
Little: Whitecliffs, Ark..................| 25 10 12 | 25.7 | ll 
Sulphur | 
Ringo Crossing, Tex..............-...- 20 10 | 23.9 7 
22 12 16 | 24.3 13 
WEST GULF OF MEXICO DRAINAGE 
East Fork (Trinity): Rockwall, Tex... 13 9 | 16.15 
Elm Fork: Carrollton, Tex_..-......--.-- | 6 7 8} 7.45 7 
25 9 19 | 26.4 13 


FLOOD LOSSES DURING 1935 


The estimated flood losses in the United States during 
1935 were the greatest since 1927, and amounted to 


$127,144,841. A comparative table of estimated flood 
losses for the years 1927-35, inclusive, follows: 
7 Lives || Lives 
Year Damage lost | Year | Damage lost 
54,600, 937 56 | 10, 351, 291 87 
13, 857, 475 127, 144, 841 244 
2, 867, 7: 6 


The following tables are statements of estimated flood 
losses, and savings effected by Weather Bureau flood 
warnings in the year 1935. 


iv € 
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Statement of estimated flood losses during the year 1935 
Sr. LawRENcCE DRAINAGE 
SAGINAW RIVER IN MICHIGAN 


Tangible property totally or partially destroyed - 
Suspension of business, including wages of employees - 10, 


SMALL STREAMS AROUND ITHACA, N. Y. 
Tangible property totally or partially destroyed - 13, 000, 000 


ATLANTIC SLOPE DRaINaGE 
CONNECTICUT RIVER IN NEW ENGLAND 
. Tangible property totally or partially destroyed - - - -- 3, 368 
Suspension of business, including wages of employees_ 9, 400 
MOHAWE RIVER IN NEW YORK 
Tangible property totally or partially destroyed - - - -- 188, 000 
SCHUYLKILL RIVER IN PENNSYLVANIA 
Tangible property totally or partially destroyed ----_. 200, 000 
SMALL STREAMS IN DELAWARE AND EASTERN 
MARYLAND 
Tangible property totally or partially destroyed - - - _- 950, 000 
CHENANGO RIVER IN NEW YORK 
Tangible property totally or partially destroyed - - - -- 126, 750 
Livestock and other movable property-_-.----..---- 11, 900 
Suspension of business, including wages of employees_ 10, 390 
SUSQUEHANNA RIVER IN NEW YORK 
Tangible property totally or partially destroyed - 7, 001, 700 
Suspension of business, including wages of employees- 
SUSQUEHANNA RIVER IN PENNSYLVANIA 
Tangible property totally or partially destroyed - - --- 1, 000, 150 
JAMES RIVER IN VIRGINIA 
Tangible property totally or partially destroyed - - - _- 33, 250 
Livestock and other movable property_.......------ 2, 150 
Suspension of business, including wages of employees- 12, 725 
ROANOKE RIVER IN NORTH CAROLINA 
12, 000 
Suspension of business, including wages of employees- 27, 000 
TAR RIVER IN NORTH CAROLINA 
Suspension of business, including wages of employees_ 2, 000 
CAPE FEAR RIVER IN NORTH CAROLINA 
Tangible property totally or partially destroyed_ --—-_-_ 1, 000 
Suspension of business including wages of employees.-- 12, 000 
SALUDA RIVER IN SOUTH CAROLINA 
1, 500 
SAVANNAH RIVER IN GEORGIA AND SOUTH 
CAROLINA 
Tangible property totally or partially destroyed -_-._- 5, 000 
Livestock and other movable property__......._---- 100 
Suspension of business, including wages of employees- - 9, 250 
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Tangible totally or ially destroyed 
Suspension of business, including wages of employees_- 


ALABAMA RIVER IN ALABAMA 


Tangible property totally or partially destroyed - - - -- 
Suspension of business, including wages of employees -_ - 


TOMBIGBEE RIVER IN ALABAMA 


Tangible property totally or partially destroyed - 
Livestock and other movable property_-_......------ 
Suspension of business, including wages of employees -- 


PASCAGOULA RIVER IN MISSISSIPPI 


Tangible property totally or partially destroyed 
Livestock and other movable property__...--..----- 
Suspension of business, including wages of employees - - 


PEARL RIVER IN MISSISSIPPI 


Tangible property totally or partially destroyed - --~-- 
Livestock and other movable property_.........-..- 
Suspension of business, including wages of employees- - 


Mississipp!1 MISssISsIPPI 
Basin 


WISCONSIN RIVER IN WISCONSIN 


Tangible property totally or partially destroyed- - - -- 
Livestock and other movable property 
Suspension of business, including wages of employees- 


DES MOINES RIVER IN IOWA 


Tangible property totally or partially destroyed_-_--. 
Livestock and other movable property..-......-.--- 
Suspension of business, including wages of employees. 


SMALL STREAMS NEAR HANNIBAL, MO. 


Tangible property totally or partially destroyed_ ---_- 


ILLINOIS RIVER IN ILLINOIS 


Tangible property totally or partially destroyed - - -- 


BOURBEUSE RIVER IN MISSOURI 


MERAMEC RIVER IN MISSOURI 


Tangible property totally or partially destroyed 
Livestock and other movable property--.-.....----- 
Suspension of business, including wages of employees_ 


MISSISSIPPI RIVER IN MISSOURI AND ILLI- 
NOIS 


Tangible property totally or partially destroyed - - - -- 
Livestock and other movable property-.---..-..----- 
Suspension of business, including wages of employees. 
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East or Mexico DRAINAGE 
TALLAPOOSA RIVER IN ALABAMA 
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SOUTH PLATTE RIVER IN COLORADO 
Tangible property totally or partially destroyed -- -_- $4, 310, 100 


Livestock and other movable 243, 020 

Suspension of business, including wages of employees_ 31, 500 
PLATTE RIVER IN NEBRASKA 

Tangible property totally or partially destroyed -_ - -__ 50, 000 
SOLOMON RIVER IN KANSAS 

Tangible property totally or partially destroyed - -__ 213, 000 


Livestock and other movable property....---------- 200, 075 


Suspension of business, including wages of employees- 8, 500 
SMOKY HILL RIVER IN KANSAS 

Tangible property totally or partially destroyed - - - _- 18, 000 

Livestock and other movable property 48, 000 

Suspension of business, including wages of employees- 18, 300 


REPUBLICAN RIVER IN NEBRASKA 
Tangible property totally or partially destroyed 13, 000, 000 


REPUBLICAN RIVER IN KANSAS 


Tangible property totally or partially destroyed 993, 600 
Livestock and other movable property -__-._....---- 455, 000 
Suspension of business, including wages of employees - 132, 500 
BIG BLUE RIVER IN KANSAS 
Tangible property totally or partially destroyed - - - - - 22, 500 
Livestock and other movable property____---------- 22, 000 
Suspension of business, including wages of employees- 12, 500 
KANSAS RIVER IN KANSAS 
Tangible property totally or partially destroyed- - --- 582, 100 
Livestock and other movable property__.......---.-- 49, 000 
Suspension of business, including wages of employees - 77, 000 
GRAND RIVER IN MISSOURI 
Tangible property totally or partially destroyed ---- 1, 070, 000 
Livestock and other movable property--_-.--.-------- 100, 500 
Suspension of business, including wages of employees- 900, 000 
OSAGE RIVER IN KANSAS AND MISSOURI 
Tangible property totally or partially destroyed - - - --. 167, 600 
Livestock and other movable property__-..--------- 11, 000 
Suspension of business, including wages of employees- 102, 000 


MISSOURI RIVER IN IOWA 
Tangible property totally or partially destroyed - - - - - 500 
MISSOURI RIVER IN MISSOURI 


Tangible property totally or partially destroyed - - - -- 1, 058, 248 
Livestock and other movable property___-.---.------. 20, 000 
Suspension of business, including wages of employees- 20, 500 


38, 957, 091 


MississipP1 SysteEM—Onio Basin 
ALLEGHENY RIVER IN PENNSYLVANIA 


Suspension of business, including wages of employees. 13, 185 
MONONGAHELA RIVER IN PENNSYLVANIA 
Suspension of business, including wages of employees- 13, 950 
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Mississtprp1 Basin 


TUSCARAWAS RIVER IN OHIO 


Tangible property totally or partially destroyed 
Suspension of business, including wages of employees 


MUSKINGUM RIVER IN OHIO 


Tangible property totally or partially destroyed 
Suspension of business, including wages of employees 


LITTLE KANAWHA RIVER IN WEST VIRGINIA 


Tangible property totally or partially destroyed 


BARREN RIVER IN KENTUCKY 


Tangible property totally or partially destroyed 
Livestock and other movable property___.....-.---- 
Suspension of business, including wages of employees_ 


GREEN RIVER IN KENTUCKY 


Tangible property totally or partially destroyed 
Livestock and other movable property 
Suspension of business, including wages of employees_ 


WEST FORK OF WHITE RIVER IN INDIANA 


Tangible property totally or partially destroyed 
Suspension of business, including wages of employees 


WHITE RIVER IN INDIANA 


Suspension of business, including wages of employees- 


WABASH RIVER IN INDIANA 


Tangible property totally or partially destroyed 
Livestock and other movable property_.-.---.-..-..- 
Suspension of business, including wages of employees_ 


CUMBERLAND RIVER IN TENNESSEE 


Tangible property totally or partially destroyed. 
Livestock and other movable property 
Suspension of business, including wages of employees. 


HOLSTON RIVER IN TENNESSEE 


Tangible property totally or partially destroyed - - - -- 
Livestock and other movable property -............- 


FRENCH BROAD RIVER IN NORTH CAROLINA 
AND TENNESSEE 


Tangible property totally or partially destroyed 
Livestock and other movable property--.-...----..--- 


ELK RIVER IN TENNESSEE 


Tangible property totally or partially destroyed... 


DUCK RIVER IN TENNESSEE 


Tangible property totally or partially destroyed 
Livestock and other movable property 


TENNESSEE RIVER IN ALABAMA AND 
TENNESSEE 


Tangible property totally or partially destroyed 
Livestock and other movable property............-.- 
Suspension of business, including wages of employees. 


148, 600 
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OHIO RIVER 

Tangible property totally or partially destroyed - - - -- $40, 100 
Livestock and other movable property.......-....-- 18, 780 
Suspension of business, including wages of employees_ ___ 28, 300 

Misstssipp! SysteM—WHiITE Basin 
BLACK RIVER IN MISSOURI 
Tangible property totally or partially destroyed - - - -- 40, 500 
Livestock and other movable property 10, 200 
Suspension of business, including wages of employees- 23, 500 
WHITE RIVER IN ARKANSAS 
Tangible property totally or partially destroyed - - - - - 105, 150 
Livestock and other movable property -.-..--.----.-.- 43, 950 
Suspension of business, including wages of employees- 43, 000 
Mississipp! SysTEM—ARKANSAS BasIN 
MONUMENT AND FOUNTAIN CREEKS IN 
COLORADO 
Tangible property totally or partially destroyed - 1, 882, 100 
Livestock and other movable property 150 
Suspension of business, including wages of employees- 10, 000 
CIMARRON RIVER IN OKLAHOMA 

Tangible property totally or partially destroyed. - - -- 10, 000 


VERDIGRIS RIVER IN KANSAS 


Tangible property totally or partially destroyed - - - -- 10, 000 
NEOSHO RIVER IN KANSAS 
Tangible property totally or partially nee Pius 174, 700 
Livestock and other movable property ----.----.---- 14, 250 
Suspension of business, including wages of employees- 15, 200 
NORTH CANADIAN RIVER IN OKLAHOMA 
Tangible property totally or partially destroyed _ - -_- 75, 000 
Livestock and other movable property _-_-_--.--.--- 2, 000 
Suspension of business, including wages of employees- 2, 400 
CANADIAN RIVER IN OKLAHOMA 
Tangible property totally or partially destroyed __-__- 25, 500 
ARKANSAS RIVER IN COLORADO 
Tangible property totally or partially destroyed __--_- 220, 000 
Livestock and other movable property - - ~~ --------- 5, 750 
Suspension of business, including wages of employees_ 500 
ARKANSAS RIVER IN KANSAS 
Tangible property totally or partially destroyed ___- 115, 100 


ARKANSAS RIVER IN OKLAHOMA 


Tangible property totally or partially destroyed _ 485, 750 
Livestock and other movable property 11, 300 
Suspension of business, including wages of employees. 67, 325 
ARKANSAS RIVER IN ARKANSAS 
Tangible property totally or partially destroyed _ ___- 143, 250 
Livestock and other movable property___.._..-_.-_- 122, 850 
Suspension of business, including wages of employees- 56, 700 


7, 632, 400 


MONTHLY WEATHER REVIEW 


MississrpP1 SystemM—ReEp Basin 


OUACHITA RIVER IN ARKANSAS 


Tangible property totally or partially destroyed - - - -- 
Livestock and other movable property 
Suspension of business, including wages of employees_ 


LITTLE RIVER IN ARKANSAS 


Tangible property totally or partially destroyed... 
Livestock and other movable property ---_------.---- 
Suspension of business, including wages of employees_ 


SULPHUR RIVER IN TEXAS 


Tangible property totally or partially destroyed 
Livestock and other movable property --_---------- 
Suspension of business, including wages of employees- 


CYPRESS RIVER IN TEXAS 


Tangible property totally or partially destroyed - -- -- 


RED RIVER 


Tangible property totally or partially destroyed 
Livestock and other movable property _------------- 
Suspension of business, including wages of employees_ 


Mississipp1 SystEM—LOWER MIssISSIPPI 
Basin 


SMALL STREAMS AROUND MEMPHIS, TENN. 
Tangible property totally or partially destroyed 


ST. FRANCIS RIVER IN ARKANSAS 


Tangible property totally or partially destroyed 
Livestock and other movable property 
Suspension of business, including wages of employees_ 


TALLAHATCHIE AND YAZOO RIVERS IN 
MISSISSIPPI 


Tangible property totally or partially destroyed 
Livestock and other movable property 
Suspension of business, including wages of employees_ 


MISSISSIPPI RIVER 


Tangible property totally or partially destroyed ___ __ 
Livestock and other movable property 
Suspension of business, including wages of employees_ 


MiIssIssipPI SySTEM—ATCHAFALAYA BASIN 


ATCHAFALAYA RIVER IN LOUISIANA 


Tangible property totally or partially destroyed _ 
Livestock and other movable property 

Suspension of business, including wages of employees. 5 


West Gutr or Mexico DRAINAGE 


NECHES RIVER IN TEXAS 


Tangible property totally or partially destroyed 
Livestock and other movable property__......_.___- 
Suspension of business, including wages of employees. 
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Tangible property totally or partially destroyed - - --_- $114, 550 
8, 600 
Livestock and other movable property.-........-..--- 12, 200 
Suspension of business, including wages of employees -- 31, 200 
BRAZOS RIVER IN TEXAS 
Tangible property totally or partially destroyed - - -- 278, 500 
Livestock and other movable property 14, 085 
Suspension of business, including wages of employees- - 34, 280 
COLORADO RIVER IN TEXAS 
Tangible property totally or partially destroyed - - --- 4, 814, 000 
Livestock and oth r movable property -._-.--------- 228, 250 
Suspension of business, including wages of employees- - 23, 500 
GUADALUPE RIVER IN TEXAS 
Tangible property totally or partially destroyed - - - - - 182, 000 
Livestock and other movable property ---...--------- 28, 000 
NUECES RIVER IN TEXAS 
Tangible property totally or partially destroyed - - --- 6, 200, 000 
Livestock and other movable property --_.-..-.------ 45, 000 


SMALL STREAMS AND BAYOUS IN HARRIS 
COUNTY, TEXAS 


Tangible property totally or partially destroyed -- --- 2, 500, 000 
RIO GRANDE IN NEW MEXICO 


Tangible property totally or partially destroyed - - - -- 364, 132 
Livestock and other movable property -__---.------- 1, 800 
Suspension of business, including wages of employees_ - 25, 000 
RIO GRANDE IN TEXAS 

Tangible property totally or partially destroyed - - - - - 112, 000 
Suspension of business, including wages of employees _ - 20, 000 

Paciric SLopE DRAINAGE 
SAN JOAQUIN RIVER IN CALIFORNIA 
Tangible property totally or partially destroyed - - - -- $25, 000 
Suspension of business, including wages of employees. - 5, 000 
SACRAMENTO RIVER IN CALIFORNIA 

Tangible property totally or partially destroyed - - - - - 276, 900 
Livestock and other movable property -_-.---~------- 20, 000 
Suspension of business, including wages of employees _ 11, 000 


Total estimated losses for the United States _- 127, 144, 841 
Estimated value of property saved by warnings 
Attantic SLope DRAINAGE 


Connecticut River in New England 65, 000 
Chenango River in New York-------.------------- 44, 300 
Susquehanna River in New York and Pennsylvania_ - 135, 550 
Roanoke River in Virginia and North Carolina- ----_- 68, 100 
Neuse River in North Carolina_----........-------- 2, 000 
Cape Fear River in North Carolina_----.....------ 7, 000 
Peedee River in South Carolina__...........------- 5, 000 
Savannah River in Georgia and South Carolina_-_---- 64, 500 
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East or Mexico DRAINAGE 


Tallapoosa River in Alabama_-_-_-_-----......_____-- $4, 000 


Tombigbee River in Alabama---------...........- 71, 350 
Pascagoula River in Mississippi-_-_----.........__.- 50, 500 
Pearl River in Mississippi_-__-..................._- 144, 700 
Mississipr1 System—Uprer Mississipp1 Basin 
Wisconsin River in Wisconsin_-----............_-- 250, 000 
Des Moines River in Iowa_.....-.....-.----..-.-.- 27, 000 
Meramec River in Missouri-_-_----_--....-..-...._-- 4, 500 
Mississippi River in Wisconsin, Missouri, and I}inois. 16, 100 
MississipP1 System— Missouri Basin 
Solomon River in 55, 000 
Smoky Hill River in Kansas______.....___.____- 80, 500 
Republican River in Kansas_-_-_--___-_._._________- 987, 000 
Big Blue River in Kansas..............._..___-__- 16, 000 
2, 100, 000 
Osage River in Kansas and Missouri__._._________. 225, 000 
Missouri River in Iowa and Missouri__________ _- 679, 000 
Mississipp1 SystemM—Ounio Basin 
Allegheny River in Pennsylvania________________-_- 11, 500 
Monongahela River in Pennsylvania_____..____.__- 25, 000 
Muskingum River in Ohio. ....................... 100, 000 
Barren River in Kentucky ----__-...........---. 10, 000 
Green River in 55, 900 
West Fork of White River in Indiana________- ee 2, 800 
Cumberland River in Tennessee__________________- 105, 500 
5, 000 
Tennessee River in Alabama and Tennessee_-_-_-_-_-____ 19, 000 
Mississrpp1 SystemM—Wuite Basin 
333, 500 
Mississippi SysteM—ARKANSAS Basin 
Cimarron River in Oklahoma._-_.............-.__-- 4, 500 
North Canadian River in Oklahoma____________- 5, 600 


Petit Jean River in Arkansas___....____......______- 500 


Mississipp1 SystemM—ReEp Basin 

Ouachita River in 195, 300 


6, 


MississrpP1 SystemM—Lower Mississippi Basin 


St. Francis River in Arkansas. 310, 000 
Tallahatchie and Yazoo Rivers in 145, 000 
Mississippi River below Cairo, Ill_...........-.-.-- 338, 500 
West Gutr or Mexico DRAINAGE 

Brazos River in 379, 000 
Guadalupe River in Texas_-_--__.-_....-..------ wid 414, 000 

PaciFic Stope DRAINAGE 
Sacramento River in 318, 000 


Total estimated savings for the United States. 18, 120, 353 
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WEATHER OF THE ATLANTIC AND PACIFIC OCEANS 


(The Marine Division, WiLtis E. Hurp, acting in charge] 


NORTH ATLANTIC OCEAN, DECEMBER 1935 
By H. C. Hunter 


Atmospheric pressure.—Pressure averaged low over most 
of the North Atlantic Ocean, especially near the British 
Isles and over the western Atlantic between the fiftieth 
and thirtieth parallels of latitude, save near the American 
coast from Chesapeake Bay southward, where the average 
was but slightly less than normal. 

In Icelandic waters pressure averaged considerably 
above normal, being notably high during the fortnight 
from the 9th to the 22d. The region near Madeira, also 
the Gulf of Mexico and Caribbean areas, averaged a 
little higher in pressure than normal.. 

The highest pressure found among vessel reports was 
30.70 inches, during the morning of the 7th, about 50 
miles east of Cape May, N. J., noted on the Dutch 
steamship Amor. Table 1 shows that a higher reading 
was recorded at Lerwick, Shetland Islands, on the 11th. 
The lowest pressure was 28.01, reported from the German 
steamship New York, late on the 23d, near 51° N., 27° W. 


TABLE 1.—Averages, departures, and extremes of atmospheric pres- 
sure (sea level) at selected stations for the North Atlantic Ocean and 
its shores, December 1935 


Station Highest | Date | Lowest} Date 
Inches Inch Inches Inches 
Julianehaab, Greenland-_.-.. 30. 32 14] 28.86 9 
Reykjavik, Iceland. -_--_.-..-. 29. 69 +0. 22 30. 31 19} 28.73 1 
Lerwick, Shetland Islands--- 29. 53 —-.19/}. 30.81 ll 28. 33 2 
Valencia, Ireland. ---.....--- 29. 62 —.32 30. 55 10 28. 53 26 
Lisbon, Portugal. ........-.- 30. 06 —. 05 30. 33 1| 29.47 25 
30. 12 +. 03 30. 29 6] 29.81 25 
pg ER ee 30. 08 —. 06 30. 50 1 29. 37 26 
Beile Isle, Newfoundland---- 29. 60 —.10 30. 18 12} 28.36 22 
Halifax, Nova Scotia_......_- 29. 79 —.16 30. 42 7] 29.10 27 
29. 92 —.13 30. 61 7| 29.34 20 
30. 06 —.07 30. 65 6 29. 55 13 
29. 98 —.14 30. 32 8 | 29.66 21 
| 30. 03 30. 18 20.91 13, 14 
30. 09 +.01 30. 34 5 | 29.68 12 
30. 18 +. 05 30. 52 29.67 12 


Norte.—All data based on a. m. observations only, with departures compiled from best 
available normals related to time of observation, except Hatteras, Key West, Nantucket, 
and New Orleans, which are 24-hour corrected means. 


Cyclones and gales—The month of December brought 
a large number of gale reports, as usual; but fewer of 
them than in other recent years indicated winds of force 
10 (whole gale) or higher, and no major vessel casualties 
due to severe weather have been noted. The first 8 days 
and the last 12 were considerably more stormy than the 
intervening period. 

During the first 4 days, decidedly low pressure was 
central from the Faroe and Shetland Islands to south- 
western Norway, and strong gales were noted in the 
vicinity of the British Isles and for moderate distances 
to southward and westward. 

From the 3d to the 8th, three distinct storms affected 
the western Atlantic; the first two of them turned sharply 
northward over or near Newfoundland to the vicinity of 
Cape Farewell, but the third continued farther to east- 
ward before it turned northward on the 8th. The south- 
ward extension of this third Low, in connection with high 
pressure to westward of it which moved southeastward 


across the Middle Atlantic States over the ocean on the 
7th and 8th, caused several gales during those days in the 
waters between Bermuda and Horta, which otherwise 
had no marked storm activity during the month. 

After a few days, during which scarcely any gales were 
reported, a Low over the northeastern part of the Gulf of 

exico developed much strength on the 12th. It ad- 
vanced rapidly toward the east-northeast; and on the 16th 
was a considerable distance southeast of Newfoundland. 
Numerous reports of gales of forces 8 to 10 were received 
in connection with this storm. Charts IX and X indi- 
cate the conditions on the 13th and 14th respectively. 

On the morning of the 20th, a storm was centered not 
far eastward of Delaware Bay, its influence being felt 
markedly far to southward. This storm advanced to 
near Newfoundland on the 2ist, and for several da 
following decidedly low pressure prevailed over the chief 
steamship lanes from the Grand Banks to near Ireland. 
The lowest North Atlantic pressure readings of the month 
were noted somewhat to eastward of mid-ocean during 
the night of the 23d-24th. Charts XI and XII present 
the situations of the 22d and 23d respectively. 

The night of the 25-26th, an important storm crossed 
the coast of Virginia, traveling eastward. By the 27th 
this cyclone had attained great intensity near Nova 
Scotia, and many vessels had noted strong or whole gales 
in connection with the Low and the marked HIGH west 
of it. The German liner New York encountered force 12 
when not far southeastward of Nova Scotia, early on 
the 27th. 

With the eastward advance of an offshoot of this Low, 
pressure was soon much below normal over practically 
all waters between Newfoundland and Ireland; and the 
Dutch steamship Boschdyk on the 29th, near longitude 
30°, noted the second instance of force 12 wind during 
the month. 

During the 29th a well-marked disturbance entered the 
ocean from the Carolina coast and, heading east-north- 
east, arrived over the southern Grand Banks by the 
morning of the 31st. This storm caused much rough 
weather en route, as shown by a number of gale reports. 

Fog.—There was rather more fog than normal for 
December over waters between Newfoundland and Ire- 
land, the period from 6th to 15th showing greatest fre- 
quency. ‘The square from 45° to 50° N., 45° to 50° W., 
had fog on 7 days, or more than any other square east of 
the 70th meridian. 

From the southwestern edge of the Grand Banks west- 
ward to Nova Scotia and New England there was an 
almost complete absence of fog, a situation very unusual 
in any month, even during late fall or early winter when 
?—s expected to be least frequent here. 

rom the vicinity of Long Island southward to the 
30th parallel of latitude, fog was met more frequently 
than usual during December, being especially common 
from the 20th to the end of the month. From the square 
35° to 40° N., 70° to 75° W., fog was reported on 9 days 
altogether, a greater number than in any other square of 
the North Atlantic area. 

The northwestern Gulf of Mexico had fog on the 9th 
and the 31st. 
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OCEAN GALES AND STORMS, DECEMBER 1935 


Voyage Position at time of Direction | Direc- 
lowest barometer Gale | Time of | Gale | Low- tion of | and force | tion of | Direction 
began} lowest jended| est wind | of wind at | wind high Shifts of wind 
Vessel De- | barometer} De- | ba- h time of forme | Bear time of low- 
cem- | Decem- | cem- | rom- ‘one est barometer 
From— To— Latitude | Longitude] ber— | ber— ber— | eter berometer | ended 
NORTH ATLANTIC 
OCEAN 
ov Inches 
Volendam, Du. 8. New York...-- 50 25 N. | 15 41 W. 130 | 10a, 1..... 20.33 | WSW_.| W, 8.-.-.-- WNW./| WSW,9__| W-WNW. 
Rotterdam, Du. M. 8...| Amsterdam-._-. Tex.| 47 51 N.| 10 09 W. 1} 20.51 | Steady. 
Mariana, Am. 8. San Juan.......| 36 08 N. | 69 00 W. 3 |?29.69 | NW....| NW, 9... 
San Pedro, Fr. 8. S......| Antwerp....... New 47 0ON.| 8 40 W. S 3 | 29.29; WSW-.. WwW NW, 10.| NNW _| NW, WNW-NW. 
Thistleford, Br. 49 32N.| 3 49 W. 1 | Noon, 1 | 29.24 
Indiana, Fr. 8. S......-- Antwerp-......- 48 48N.| 6 45 W. 3 | 4p, 2...... 5 | 29.45 
West Harshaw, Am. . S.| Manchester....| New Orleans...| 50 30N.| 9 30 W. 4] 4p, 4....- 5 | 20. 46 WNW-NW. 
Lady Somers, br. 8. Bermuda....._- Halifax........- 38 44.N.| 64 11 W. 4] 10p, 4..-- 5 | 29. 51 W-NW. 
Henri Jaspar, 8.8. Antwerp.-...... New York....- 44 30 N. | 58 15 W. 4} 8a, 5....-- 6 | 29.33 
Breedyk, Du. 8. 43 06 N.| 5416 5 | 9a, 5_....- 5 | 29.26 ssW-W. 
Carplaka, Am. 8. 357 | 28 19 5 5 | 29.36 SW-Wsw. 
Breedyk, Du. 8. S.-..-.-- 42 23 N.| 59 28 W. 6 oon, 7 | 29.60 E-WNW. 
Scanyork, Am. 8.....| | 55 20 N. | 32 25 W.' 7 7 | 20.45 w Steady. 
inde dence Hall, Am. | 36 03 N. | 50 45 W.} 7 | 10p, 7.-.-- 8 | 29.50 | , 9......| WSW-N. 
Bleck ‘Hawk, Am. 8. do..........|348 48 N. | 43 26 W. 8 | 4a, 8...... 9} 29.14) WSW_.| SSW, WSW, 9.| SSE- pense 
Exermont, Am. 8. 8....- 35 03 N. | 40 52 W. 8 | 10a, 8..... 9 | 29.65 | SSW, 8..... NNW NW, 9...) S-NW 
Carplaka, Am. 8S. 8_....- 52 40 N. | 42 00 W. 8 | 6p, 8...-- | 2.48] 8.......| SW, 10..../ SSE, 11 
Scanyork, Am. 8. Copenhagen....}_.... 52 18 N.| 41 18 W. 8 | 10p, 8...- 9 | 28.86 | SSW SW, 10. 
Hall, Am. | do........-..| 37 05 N. | 65 20 W. 11 | 10p, 11... 12 | 20.44| WNW.; NN NW, 8..| NNW .| WNW,9| WNW-NNW. 
New Orleans...| 28 51 N. | 88 35 W. 12 12 | 29.52 | SW..__.| SSW, 7...| SSW__.| SW, S-SSW-NW. 
Washington, Am. 8. S...| Port eae Baltimore_-_...- 33 50 N. | 76 03 W. 13 | Noon, 13. 13 | 29.50 | ESE__.| SE, b--- ees SE, 9__... ESE-SE. 
Flora, Du. S. Kingston....... New York...-- 28 30 N.} 75 18 W. 13 | 4p, 13_..- 13 | 29.64] 
West Kebar, Am. S. S...| Philadelphia - 36 00 N. | 72 00 W. 13 | 4a, 14__._. 14 | 29.58 NNE. | NNE, 9._| NE-NNE. 
Chesapeake, Br. M. 8...| Aruba.......-..- _ 356 44 N.| 11 37 W. 14 | Noon, 15. 16 | 22.19 | NW WNW, 10.| N__.. WNW, 10} WNW-N. 
Sundance, Am. 8. 8...-- Bremen......-- Wilmington, 49 20 N. | 41 50 W. 16 | 2p, 16... 16 | 29.21| NNW.| NNW, 8..| NW_..| NNW, 9.| NNW-W. 
Mpyrtlebank, Br. M. 34 07 N. | 69 49 W. 20 | Ip, 20..-- WNW.| W, 
di Savoia, Ital. | Gibraltar....... New York..... 38 02 N. | 51 45 W. 21 q 22 | 29.28 | SW..-.. ow. 10... NW....| SW, 11...| SW-W. 
Steel Voyager, Am. S. New York....- Cristobal_...... 36 10 N. | 74 33 W. 23 | 1a, 23..... 23 | 20.54] NNW N, 9......| NE-NNW. 
di Savoia, Ital. | Gibraltar.......| New York.....| 39 22N.| 63 29 W. 23 | Noon, 23. NNE, 11.| NNE-N. 
New York, Ger. S. S_... 50 48 N. | 27 00 W. 23 | 11p, 23... 23 | 28.01 | SE_---- sw, 10....| WSW..| SW, 11...| SW-W. 
Black Tern, Am. 8. 8..- 50 03 N. | 13 00 W. 23 Mat. 23_. 23 | 20.17 | SSE....| S, 4...-.-- SSE_...| SSE, 10..| SSE-SSW. 
Leerdam, Du. 8. 8.-...-- 49 50 N. | 29 16 W. 23 | 2a, 24 | 28.24) NNW../| W, W-NNW. 
Jean Jadot, Belg. S. S..- 41 35 N. | 66 57 W. 26 | 3p, 26.._- 26 | 29.13 | ENE.-| N, 8-_------ NW....| NNW, 9_| ENE-N-NW. 
New York, Ger. S. S....| Cherbourg. 43 30 N. | 60 30 W. 27 | 28.70 | SE._..- WSW, 12.| NW__..| WSW,12.| WSW-NW. 
dam, Du. 8. 8....... land, 54 29 W. 28 | 8a, 28..... 29 | 29. WswW..| WSW, 8..| Steady. 
aine. 
Boschdyk, Du. 8. 8...-. Norfolk. _......| 49 59 N. | 28 18 W. 29 | 4a, 29.... 29 | 28.47 |fWSW_.| W, 9_----- WSW-WNW. 
Raby Castle, Br. M. 8..| Belawan Deli..| New York-..-- 37 08 N. | 70 32 W. 29 | 6a, 30..... 30 | 20.33 | SW..__|4SW, 9.....| N__-.-- SW, 10._.| SW-W. 
Boschdyk, Du. S. S..... 49 16 N. | 34 07 W. 30 | 3p, 30... 30 | 28.29 | NW-__-| E, NW NW, 11..] SE-E-N. 
NORTH PACIFIC 
OCEAN 
Pres. McKinley, Am.8.8.| Victoria, B. C_| Yokohama.....| 49 22N.]17112E.| | 4p, 1.---- 2| 29.12 | NNE..| NNE,&-.| NW....| NNw,10| 
Toorak, Br. S. Yokohama --... Los Angeles....| 37 41 N. | 149 15 E SSW, 10_..| NNW ./ SSW, 10. 8-SSW-WSW 
Pres. McKinley, Am. 8.8.| Victoria, B. Yokohama 46 14) 159 08 E 2 | 3.... | SE-..-.-- NW....| W, 10....| SE-SW-W. 
Neches, U. 8. N...-....-.- Balboa........- Los Angeles....| 14 12N 95 00 W 4] 2.89 | N------. ENE, NE.. ENE,8..| NE-ENE-NE 
Shoyo Maru, Jap. Los Angeles....| 338 49 N. | 176 50 E 4} lla, 4..... 4] 22.12 | SSW...| SW, 8_---- SW-W. 
Jeff Davis, Am. M.S _...| Hinigaran,P 19 18N 137 6. 5 | 20.74 | NE....| ENE,7...| E.-.-.--- NNE,8_..| NE-ENE 
Toorak, Br. Yokohama... 41 17N. | 168 16E 5 | 10p, 5...- 6 | 20.48 | NE....| NE, 8-.--- NNE,9..| ENE-N. 
Silvermaple, Br. M.8....| Opon....----.- Oreg.|?35 42 N.| 166 48 E | = NW, 8....| NNE NW. 10 W-NW. 
Shoyo Maru, Jap. S. S_..| Los Angeles... . Yokohama ....- 338 49 N. | 170 21 E. 6 | 29.12 WSW, 6..| NNW .| NNW, WSW-NNW 
Athelprincess, Br. M.S..| Yokohama---.. Angeles....| 35 04.N. | 161 10 E. 7 | Noon, 8 | 20.68 | S....---. 8, 8...--..| NW_...| NW, 9...| S-W-NNW. 
Kinai Maru, Jap. 45 46N.| 157 38W.| | 18, 8._..- 9 | 28.51 NNW,11.| sW....| NNw,11.| 
Shelton, Am. 8. 8..--..-- Tacoma.......- Yokohama.....| 52 22N. | 160 05 W. 8 | Noon, 8.. 8 | 20.12 | NE....| NE, 9.....| NE....| NE, 9....| NE-NNE, 
Silvermaple, Br. M. 8...| Portland, Oreg.| 39 47N. | 169 08 W. 8 | 5a,9....-. W, 10_...| W-NW 
Tyndareus, Br. 8S. S_....| Yokohama-.-... Victoria, B. C../343 37 N.| 157 46E | 20.11 | 8_..--... NW....| W, 10....| 
Kaiwo Maru, Jap. Bark_j----- 34 28N. | 171 10E 11 | 2p, 11.... 11 |?29.21 | SW..-- sw, Wsw. ..| WSW, 9.| SW-WSW 
Pres. Hoover, Am. 8.8 ..| Honolulu...... Yokohama.....| 34 10 N. | 158 41 E 11 | Sa, 11..... Ve W, 10....| 
Corneville, Nor. M. S...| Hong Kong....| Los es....| 36 42 N. | 167 00 E 12 | 29.11 | SSW...| WSW, 9- WNW. W,9.....| SSW-W. 
Noto Maru, zp. M.8...| do 44 | 171 00 W tae 12 | 22.46 SSW... W,9.....| SSW-W. 
Toorak, Br. 8 40 24N. | 139 30 W 11 | Sa, 14..... 12 | 29.22 | SSW...| SW, 10-.. SW, 11. 
Silvermaple, Br. M. 8..- Portlend, Oreg. 44 06 N. | 138 06 W 12 | Op, 13.... 14 | 20.37 | SSW-..| SSW, 8....| SSW...| SSW, 10 s-SSW 
Toorak, Br. 8. 8_........ Yokohama Los Angeles .-.| 39 24.N. | 133 48 W 15 | Sp, 15....- 15 | 20.60 | SSE..../ 8, 9..--- eee SSE, 11 SSE-S-SSE. 
Mapia, Du. M. 8..-...-.-.- Dahican Bay -.|--.-.-.do. 35 35 N. | 146 20 W 16 | Noon, 16_ 16 | 29.20 | W-..-- _* WNW./ W, 10....| SW-W-WNW. 
Pres. Jackson, Am. S,S_.| Yokohama-..-- 42 45N. | 155 40 E 16 | 16... 17 | 2.50} NW NW, NW,10..| WNW-N. 
Empress of Canada, Br. | Honolulu B. | 40 42N. | 137 DW 16 17 | 28.87 | SSE 8, 8....-...| 8...--. §,9......| SE-S. 
Ogura Maru, Jap. M.S .| Yokohama...-..| Estero Bay.....| 39 06 N. | 171 36 E. 16 | Noon, 17.. 17 | 20.43 | 8-..--.-.-- WNW,8..| WNW._/| SW, 10. SW-WNW. 
Talthybius, Br. Vancouver,B.C| Yokohama_.... 243 30 N. | 155 20 E. 18 | 4p, 18..... 18 | 28.80 | ESE, SW E-ESE-SE. 
Kaiwo Maru, Jap. Bark .| Yokohama. Los 34 OO N. | 163 15 W. 18 | 8a, 18..... 18 |220.47 | NNW NW, 8.. | NNW NNW,9.| None. 
Jeff Davis Am.  & 330 52 N. | 171 21 W. 18 | 4a, 18..-..- 19 | 292.76 | WNW.) WNW,7..| NNW | NW,9.. 
Shelton, Am. Tacoma........ 345 25 N. | 157 O4E. 18 | la, 19..... 19 | 28.57 | ESE. W, 11....) &-SW 
Forbes Am. | Los Angeles....| Balboa_........ 1453N.| 9316W.| 20 | 6a, 21..... 21 | 29.89 | N....-- NW....| NW, NW-E. 
Golden Sun, Am. 8....| Otaru, Japan...) San 46 24.N. | 167 00 W. 23 | ip, 25-...-- 23 | 28.46 | NE_.../ N,4.-.---- NE.. NE, 9... 
Melville Dollar, Am. | 35 36N. | 163 00 E. 23 | Noon, 24 | 202.46 | SSW...| SW,8..--- NW.. NW, 10..| SW-NNW. 
8. 8. 
Kentucky, Asp. 41 OON. | 175 HE 22 | Noon, 26. 26 | 22.09 | SW_. NwW,8 NW....| NW, 10 Steady. 
Pres. Jefferson, Am. S.S_| Seattle.......-- too _.--| 52 15N. | 167 DW 24 | 282.33 | ENE = NNE..| NNE,9 ENE-NNE. 
— Dollar, Am. a......--.| San Francisco..| 37 05 N. | 175 25E 25 | Noon, 26 - 26 | 20.28 | NNW .| NW,8..../ NW ----| WNW,9 
Chickasaw City, Am. | Honolulu-...-- Seattie......... 40 20N. | 136 12 W 23 | 2p, 28... 29 | 2.38 | WSW..| WSW,9-. Weer WSW-WNW. 
8.8. | 
1 November, * Barometer uncorrected, 3 Position approximate. 
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NORTH PACIFIC OCEAN, DECEMBER 1935 
By E. Hurp 


Atmospheric pressure.—Following a period of 2 months 
during which atmospheric pressures were abnormally high 
over the northern half of the North Pacific Ocean, condi- 
tions changed abruptly in December 1935, and pressures 
below normal prevailed over the entire eastern half of the 
ocean as well as over a portion of the Tropics extending 
almost as far west as the Philippine Islands. Through 
much of the Aleutian area and southern Alaskan waters 
pressures were much below the normal, the greatest 
recorded departure being —0.30 inch at Dutch Harbor. 
North of the fortieth parallel most days following the 
10th, and some days preceding that date, had barometer 
readings below 29 inches. The lowest recorded barometer 
of the month was 28.32, read on the British steamship 
Empress of Russia, near 50%° N., 167%° W., on the 26th. 
A similarly low reading, 28.33 inches, was made on the 
American steamship President Jefferson, in nearly the 
same position on the 24th. 

While anticyclones appeared sporadically over the 
ocean, high pressures prevailed only off the China and 
California coasts, the latter being weaker than normal 
and unusually restricted in area. 


TABLE 1.—Averages, departures, and extremes of atmospheric pres- 
sure at sea level, North Pacific Ocean, December 1935, at selected 


stations 


Aver- | Depar- 

Station pres- | from Highest} Date | Lowest} Date 

sure | normal 

Inches | Inch | Inches Inches 

30.14 | +0.11 | 30.66 24 | 29.66 20 
29. 52 —. 06 30. 18 3 28. 86 26 
29. 65 —.14| 30.30 21 28. 90 10 
29.95; —.01 | 30.43 19} 29.21 ll 
EES SEE GANGS 30. 08 —. 04 30. 33 7| 29.76 29 
29. 93 .00 | 30.04 20; 29.80 13 
29. 99 —.02 30. 10 1 29. 78 6 
29.93 | —.08 | 30.24 19 | 29.56 31 
29. 79 —.08 | 29.90 22) 29.54 3 
29. 87 +. 01 30.00 |12,13 29. 62 8, 31 
30. 11 +. 13 30. 36 22 29. 80 26 
0 SEE ee 30. 06 +. 06 30. 22 16 29. 74 9 


Notg.—Data based on 1 daily observation only, except those for Juneau, Tatoosh 
Island, San Francisco, and Honolulu, which are based on 2 observations. Departures 
are computed from best available normals related to time of observation. 


Cyclones and gales.—December 1935 was a stormy 
month over much of the ocean north of the thirtieth par- 
allel, and gales within some part of the great area were of 
practically daily occurrence. The dates of quietest 
weather were the 21st-22d and the 30th-3lst; and of 
heaviest weather, including days of most widespread 
storminess, the 8th to 15th. Gales of force 11, the highest 
reported for the month, were experienced on the 6th, near 
39° N., 170° E.; on the 8th, near 46° N., 158° W.; on the 
11th, near 46° N., 156° E.; and on the 14th—15th, within 
the locality, 39°-41° N., 130°-141° W. On the 24th and 
26th, the dates of extreme lowest barometer, south of the 
central Aleutians, the highest wind velocities reported 
were of force 9. 

- At the beginning of December a storm of considerable 
energy moved eastward from Japan. On the 2d and 3d 
it rapidly deepened in pressure to lower than 29 inches, 
and occasioned fresh to whole gales at sea from the 
Ogasawara Islands northward to the Kurils and thence 
eastward. Subsequently to the 3d the storm expanded 
and moved east-southeastward toward Midway Island, 
accompanied by gale winds, which reached greatest inten- 
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sity, force 11, on the 6th, as reported by the Japanese 
steamship Shoyo Maru, near 39° N., 170° E. On the 7th 
the disturbance merged with another great low-pressure 
area in midocean. 

This cyclone moved slowly north and northeast, and 
by the 13th-14th was of the Peninsula and 
Gulf of Alaska. Throughout the fluctuating course of the 
storm area, strong to whole gales, more or less scattered 
in location, occurred over the wide expanse of sea to the 
northward of the thirtieth parallel. On the 10th—12th 
the majority of the gales reported were experienced be- 
tween longitudes 170° E. and 160° W., and from about 
30° N. to the Aleutian Islands. On the 13th and 14th 
the observed gale field was much more restricted in area 
and farther to the eastward, lying roughly between 
40°-50° N., 130°-155° W. 

During the 15th to 19th fluctuating cyclonic conditions 
extended from the Gulf of Alaska southward into middle 
latitudes, with central pressures continuing below 29 
inches through the 18th. Gales were experienced on the 
15th to 17th over the general area bounded by latitudes 
35°-47° N., longitudes 130°-150° W. The highest wind 
velocity reported for this period was a south-southeast 
gale of force 11, encountered by the British steamship 
Toorak, near 39° N., 134° W., on the 15th. On the pre- 
vious day this ship reported a southwest gale of force 11 
6° to the westward. 

During the 19th to 26th many scattered gales, at times 
attaining force 10, occurred along the northern and 
middle steamship routes between longitudes 160° W. 
and 175° E. during the prevalence of deep cyclones of the 
Aleutian Low type over the north-central part of the 
ocean. Thereafter gale weather decreased rapidly in 
area and violence, and by the 30th our records show only 
one instance of a wind with force as high as 8 experienced 
by any ship at sea. This instance occurred near 46° N., 
128° W. 

Typhoons.—Subjoined is a report by Rev. Bernard F. 
Doucette, S. J., Manila Observatory, of three typhoons 
occurring in the Far East this month. Our only ship 
report of a gale experienced during one of these tropical 
cyclones is that of the American motorship Jeff Davis, 
which was in a wind of force 8 near 19° N., 137° E., on 
the 3d, in connection with the typhoon of December 1-12. 

Tehuantepecers.—Strong winds of the norther type 
occurred in the Gulf of Tehuantepec, as follows: Of force 7 
on the Ist and 5th; of force 8 on the 4th; and of force 9 
on the 20th. 

Fog.—No fog was reported observed in east longitudes 
this month, and instances of its occurrence were few in 
west longitudes. There were 5 days with fog along the 
northern route between longitudes 130°-160° W.; 2 days 
with fog off the Washington coast; 5 days with fog off the 
California coast; and 1 day each with fog off Lower 
California and in the Gulf of Tehuantepec. 


TYPHOONS OVER THE FAR EAST, DECEMBER 1935 


Bernarp F. Dovucerts, 8. J. 
[Weather Bureau, Manila, P. I.] 


Three typhoons for the month of December 1935, are 
to be reported. Two of these crossed the Philippine 
Archipelago. 

Typhoon, December 1 to 12.—During the last few days 
of November, pressure was low over the eastern Caroline 
Islands. At 2 p. m., December 1, a definite center 
appeared west of Truk Island and moved W. by N. to 
latitude 8.30, longitude 146.30 where it shifted to a 
northerly course for a short time during the forenoon of 
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December 3, then changed to the NW., and passed about 
120 miles SW. of Guam the morning of December 4. 
The typhoon gradually inclined from a NW. course to 
the W. as it progressed across the ocean, and the morning 
of December 8 found it about 480 miles east of N. Luzon 
(lat. 17.50, long. 129). It began to move more rapidly at 
this time and was located between Tuguegarao, Cagayan 
Province, and Echague, Isabela Province, on the morning 
of December 9, moving SW., much decreased in intensity. 
It continued across central Luzon, and entered the China 
Sea close to and north of Iba, Zambales Province. On 
December 10, it was a depression in the China Sea about 
150 miles WSW. of Manila. Gradually inclining to a 
WSW. and then a W. course, it reached the coast of Indo- 
china and passed inland north of Padaran the morning 
of December 12. 

Typhoon December 6 to 9.—As the preceding typhoon 
was moving across the ocean, a second disturbance 
appeared about 420 miles SE. of Guam. It moved W. by 
N. for a short time, then WNW. and filled up December 9 
about 300 miles NNW. of Yap. 

Typhoon, December 17 to 26.—On December 16, a 
depression over the eastern Caroline Islands moved 
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WNW. and intensified into a typhoon about 300 miles 
SSE. of Guam (Dec. 17,6 a.m.). It now began to move 
NW., gradually inclining to the WNW. as it reached the 
fourteenth parallel of latitude. On December 21 it was 
moving westward along 15.30° north latitude. December 
22, it shifted to the WSW., and was located December 
23 near latitude 14, longitude 126. From this point, it 
moved directly westward across southern Luzon into the 
China Sea, being about 50 miles SE. of Manila, December 
24, 6 a. m., and about 300 miles W. by S. of Manila the 
morning of the 25th. It graduall filled up as it moved 
westward and no trace of it could be found by December 
27. 

Newspapers of December 31, 1935, reported that 28 
lives were lost in this typhoon. Winds were violent over 
a small area, and the center moved quite fast across the 
Provinces of Camarines Norte and Sur, Tayabas, Laguna 
(only the southern part), and Batangas, thus minimizing 
the extent of damage. Near the center, houses built of 
strong materials were destroyed. Two ships were 
grounded along the northern coast of Camarines Norte and 
were towed into deeper water after the typhoon passed. 
Light material structures suffered extensive damage. 


CLIMATOLOGICAL TABLES 


CONDENSED CLIMATOLOGICAL SUMMARY 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with 
dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by 


the several headings. 


The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. j 
The mean departures from normal temperatures and precipitation are based only on records from stations that 


have 10 or more years of observations. 


Of course, the number of such records is smaller than the total number of 


stations. 
Condensed climatological summary of temperature and precipitation by sections, December 1935 
[For description of tables and charts, see Review, January, p. 37] 
Temperature Precipitation 
Monthly extremes = Greatest monthly Least monthly 
Section © 
a | a Sa a 
| Station Station 8 | Station 3 Station 3 
A < < 
PP. In. In. In 
Alabama.........-... 41.2 | —6.3 | Bay 78 | 19 | Valley 7 | 26 || 4.24 —.67 | 6.51 | Riverton............. 1, 18 
44.8 +.3 | Quartzsite..........- 83 31 .79 2.10 | Agua Caliente_......- = 
37.6 | —5.0 | 73 —4 30 || 2.95 | —1.31 | Lutherville_........-- 5.95 | Clarendon..........-| .76 
California..........- 45.9 | +.3 | 2stations........... 83 1 | Sierraville........... -—i4 16 || 2.46 | —1.21 | Upper Mattole__.---- 14.37 | Mercey Hot Springs- . 08 
27.6 | +2.2 | Buena Vista. 77 | | etations............ —25 | 115 .36 | —.54 | 1.90 | 3 stations.......- 
52.6 | —7.3 | 6 S4 9 | Cottage Hill......-- 27 || 2.73 | —.08 | 8. 16 Field Gar- | .29 
en. 
es 40.8 | —7.1 | 2 stations..........-. 77 8 | Blairsville..........- 0] 31 || 2.75 | —1.48 | Tallapoosa........... 5.18 | Hazlehurst--....-..-- 1. 50 
25.7 | —4.7 | Sparta..........---- 64 9 | Danville...........- —15 | 27 || 1.22 | —1.03 | 2.21 | Jacksonville.......... 7 
25.6 | ~6.5 | Shoals............... 62 8 | Marengo-.........-- —23 30 1.61 | —1.25/ La 3.00 | . 80 
22.4 | —1.5 | Keokuk No. 59 | 9 | Spencer...........-- -19| 26 || .95| —.24| Monroe.............- 2.06 | | 15 
33.8 | +1.0 | Medicine Lodge--.-- 65 | 223 Centralia............ —3| 27 .27| —.58 Sedan..............--| 1.46 | 4 stations... 
30.0 | —7.8 | 63 —1i4 | 127 |} 2.39 | —1.46 | 4.32 | Franklin.....- ---| 12) 
Louisiana. 48.1 | —4.2 | Port 80 15 | 27 || 5.72 +.33 | 9.23 | Bastrop 
Maryland-Delaware_| 30.0 | —5.4 | Ferry Landing, Md_| 66 9 | Oakland, —22 | 22 || 2.50) —.65 | Friendsville, Md---- 5.45 | Fallston, 1.43 
Michigan. .........- 22.4 2 1.38 | —.70 | Calumet...........-- 3. 69 Iron River (near)....| .33 
Minnesota -| 14.3 8 | Big Falls......- ~33 | .78| -—.01 | New Ulm........-- -| 2.31 | 15 
Mississippi 41.9 17 | West Point... 10 | 27 || 3.90) —1.41 --| 820) Holly Springs........| .37 
fissouri 30.7 p 8 | —11 | 30 1, 13 | 
Montana...........- 26.4 | +3.4 | Flatwillow (near)...| 68 | 6 | | 25 || .37| —.51 | Heron | 2.95 | 2stations.............| .00 
Nebraska. 23.6 | +21 | 3 stations............ I-17 | 25 .29 28 | Alma. .....-.---..- 
32.9 | +2.1 | 70 | !1 |} Marlette 13 jj .87 —.10 | Marlette Lake.......| 3.26 | 
New England..._._. 22.9 | —3.6 | Plymouth, Mass_...| 56 9 | Enosburg Falls, Vt_..!—24 29 || 1.34 | —1.93 | Bar Harbor. Maine..| 3. 67 Springfield, Mass...) - 63 
New Jersey. 28.9 | —4.8 | 3 stations............ 60 | 19] —14 | 31 || 1.67 | —1.98 | Pleasantville. | 4.10 | Culvers .75 
New Mexico. 33. 6 17 50 —.19 | Jewett Ranger Sta- 1.08 | 6 | .00 
tion. j 


} 
4 
1 Other dates also. 
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Condensed climatological summary of temperature and precipitation by sections, December 1985—Continued 
Temperature Precipitation 
Monthly extremes & Greatest monthly Least monthly 
sea e a § a 
F. 4 In. In. In. 
New York. ......... 22.1 9 | —27 | 20 1.85 | —1.05 6.72 
North Carolina... 34.8 9 | Mount Mitchell —.82 7. 69 
North Dakota.. 12.6 6 | 2 stations........ .51 —.01 1.48 
-| 25.4 9 | Peebles (near) —13 |} —.29 4. 22 
Oklahoma... -| 39.1 11 | 20 1.77 +. 08 5. 06 
--| 32.8 -5 20 3.12| —.68 | Haskins 12. 69 
Pennsylvania. 26.3 4.8 —19 | —.54 | 4.89 
South Carolina.....- 38.0 | —8.8 31 || 2.82 —.81 | Calhoun Falls........| 5.13 
South Dakota......- 22.2 | +1.4 | Hot Springs......... 58 —27| 26 -56| —.01 | Aberdeen............ 1.86 
33.4 | —7.3 | Bolivar............. 68 —11 27 || 1.69 | —2.88 | 3. 89 
47.7 | —1.8 | 2 stations............ 10} 25 || 3.18} +.99 | 13.34 | Tulia (mear).......... .00 
28.3 | +1.8 | St. George.......... 64 | —15| .80| —.27 | 2.38 | 2 stations............. T 
31.0 | —7.0 | 2stations............ 70 9 | Burkes 31 231 | —.77 | Big 4.11 | Mountain Lake...... 52 
34.5 | +2.0 Bellingham (near)...| 66 | 27 | Stockdill Ranch__.._- —3 |119 || 4.10 | —1.29 | Wynoochee Oxbow-..| 22.01 | Ellemsburg........... 
West Virginia....... 27.5 | —7.1 | Hastings............ 62 —20 | 31 || 3.66) +.32/ Pickems.............. 8.74 | Brandywine-......... 1.40 
i Wisconsin........... 19.4 | -—.9 Willow Reservoir...| 49 | 13} P. K. Reservoir...... —28 —.40 | 2.49 St. Germain] .42 
\ am. 
22.8 | +1.2 | 2 stations............ —34 | 17 49 | —.25 | Bechler River_....... 2.84 | 2 stations. 00 
Alaska (November).| 14.2} —.3 |_...-. 58 | 14] Fort Yukon.......... —61 | 24 || 3.67] +.84 View Cove........... 
71.3 | +1.4 | Kaumana........... 91} 31) 33 | 22 || 3.95 | —5.82 House, Wain- | 25.27 | 2 stations............. 00 
iha. 
Puerto Rico........- 74.1| —.2 3 stations............ 92 16 | Guineo Reservoir....| 14 || 3.77; —.73 (La | 26.67 |.....do - 00 
ina). 
1 Other dates also. 
TaBLe 1.—Climatological data for Weather Bureau stations, December 19385 
(Compiled by ANNIE E. SMALL, by official authority, U. 8S. Weather Bureau] 
Pressure Temperature of the air gic Precipitation Wind 
= = 
* Ft. | Ft.| Ft.| In In In. |° F.| ° F. |°F °F|°F °F) °F) °F.) °F. %| In. Miles 0-10) In. | In. 
New England 25.4) —4.0 74| 1.33) —2.1 6.4 
7 67| 85) 29.78) 29.87|—0.11) 21.8; —4. 5) 41) 9) 27 1} 20; 17} 21; 21) 17] 80} 1.07) —2.7] 10] 9,695) nw.| 36) e. 9} 6) 17) 6.8) 5.5) 0.3 
Greenville, Maine.._./1,070} 6] 40) 28.73) 34) 10} 20/—12] 20) 10) 1. 75j.-.---| 10} 6,114) mw.| 5} 9} 5) 
os Portland, Maine--.-- 103} 82) 117] 29.81) 29.94) —.09| 24.4) —3.2) 43) 10} 30 2} 29; 18} 20) 21) 15; 69) 2.14; —1.8 9| 6,357) n. 27| nw.| 4] 13] 10) 8] 4.8) 42 
23.4) —3. 4) 44) 10) 30} 0) 29) 16) 1.10} —2.0} ---| 13] 7} 5.8}..-. 
? 403} 11] 48) 29.54) 30.01] —.04) 18.2) —6. 2] 38) 10) 24) —8} 30) 12) 1.20; 12) 6,911) nw.| 29) s 3) 6) 22) 80) 5.1) .6 
Northfield..........- 12) 60} 29.01] 30.00) —.05) 17.2) —3. 2] 39) 10) 25;—14) 31) 10) 37; 14; 12) 89 83) —1.7 8} 4, 836] n. 24) ne 6} 5! 4) 22) 7.5) 6.1)52.5 
336) 360] 29.81) 29.95) —. 10) 27.1) —5. 4) 45) 9) 33 3} 29) 21; 23) 23) 16; 65 . 66) —2.8 6)11, 302) nw.| 41) nw. 4] 11} 16) 5.9) .3) .0 
Nantucket........... 12] 14} 90} 29.91] 29.92) —. 13) 32.1) —3.7] 51] 9) 37) 10) 29) 28) 22) 29) 25) 77) 2.97) 14/10,848) w. ne. | 30} 5) 19) 7. 2)13.8) 5.0 
Block 26; 11) 46) 29.92) 29.95) —.11) 31.0) —5.0/ 52) 9} 36) 10) 29) 26) 21) 29) 25) 77) 1.69) —2.1) 13/14,345) 43) nw. 5} 9} 6] 16) 6.4) 9.2) 4.0 
Providence. ......... 160} 215; 29.78) 29.96) —. 10} 27.8) —3.8}] 47) 9) 34 5) 29) 22} 23) 24) 17) 65) 1.05) —2.3 7| 9,411) nw. 35 27} 10) 12) 5.4) 2.5) 1.2 
159| 70) 104] 29.80) 29.98) —.09) 27.8) —2.0) 51} 9) 34 Gee 99} —3.0) 10) 6,737) 32) nw 10} 7} 14) 5.7) .9) .0 
New Haven.......-- 153) 29.89) 30.01) —. 06) 28.4) —4.1] 53) 9) 34) 5) 29) 22} 25) 25) 18] 66) —3.0) 9) 6,971) nw.| 27) nw, 4; 10} 7| 14) 60) 49) L4 
Middle Atlantic 
ates 30.6; —5.0 71; 1.90) —1.4 6.9 
97| 112) 29.93) 30.04) —. 04) 25.5) —3.0) 51) 9) 32) 29) 19) 25) 22) 18) 7 . 85} —1.8] 10] 5,526] mw.| 19) 21) 7] 17) 67) 15) T 
57] 79} 29.06) 30.03) —. 06} 23.6) —4.6/ 48] 9] 29) 29) 18} 1.88} —.4] 18] 5,123) mw.| 20] mw./ 27] 1) 3) 27) 9.3) 8&1) 3.6 
314} 415) 454) 29. 66} 30.01) —. 08) 30.6) —4. 4) 56; 9) 36 8} 29) 25; 21) 27) 20 1, 22} —2.4) 11)12,077| nw. 51) nw 4; 9} 14) 6.3) 7.6) 3.7 
Harrisburg.....-....- 374; 94) 104) 29.65) 30.06) —. 06) 29.1] —3. 6) 56) 9) 34 5} 26) 24; 19) 26) 20) 69) 2.21; 13) 6,339) w. 24) w. 21; 3} 9 19) 7.5) 7.5) 25 
Philadelphia_. 114) 174) 367] 29.92) 30.06; —. 05) 31.5) —4.8| 59) 9) 36 9} 26) 26) 16) 28) 20) 64) 1.55) —1.9} 12) 9,572) nw.| 35) nw 4) 16) 6&8) 86) 61 
323] 283) 306} 29.69) 30. 06)_....- 29.7) —2. 5) 56) 9) 35 7| 26; 25; 20) 26) 21) 69) 1.91) —1.6] 14) 8,968) nw.| 38) nw 4; 6) 10) 15) 6.8) 91) 45 
805} 72] 104} 29.14) 30.04) —. 06} 25.3) —5.4/ 49) 9) 30 3} 29; 20) 23) 18} 72) 1.65) —1.4] 18) 4,864) sw. 24) nw./| 20) 2) 8] 21) 43 
Atlantic City........ 52} 37] 172) 29.97} 30.03) —. 07} 32.4) —4.0) 60) 9) 38 9} 29; 26; 23) 29) 24 7 3.38} 11/12, 335) w. ne. | 29) 3) 7} 21) 7.8)17.5)10.3 
Sandy 22} 10} 57} 29.99) 30. 02).....- 30. 8}.....- 51] 9] 35] 12} 29) 26) 19) 28} 23) 74) 1.16) —2.9) 13)13,334] mw.| 43) mw.| 27] 11) 3] 17] 6.4) 68) 45 
190} 88) 106} 29. 83} 29.3) —5. 1] 56} 9) 35 8} 29) 24) 21) 26) 22) 73) 1.40) —2.0) 11) 7,711) nw.| 32) nw 7| 11] 13) 6.5) 6.9) 3.2 
Baltimore............ 123} 100} 215) 29.94) 30.07) —. 06) 32.8) —4. 4) 62) 9} 38 26) 27) 24) 29) 22) 68) 2.16) —1.2) 15) 8,677} sw. 35| nw. | 26) 8] 6) 17) 6.5)10.4) 60 
112} 62) 8&5) 29.96) 30.08) —. 05) 32.1) —4. 5) 62) 9) 38 26] 26) 22) 28) 22) 67) 2.06) —1.3) 14] 6,420) mw.| 26) nw.| 26) 7] 9] 15) 6.6/11.0) 65 
Cape 18 8| 54) 30.04) 30. 37.4] —6. 3) 63} 9} 43) 10) 26) 32; 27) 34) 29) 7: 2. 45; —1.0 8}11, 533) nw.| 42) n 20; 10} 16) 5. 8/15. 8) 5.1 
Lynchburg. 686 29. 34) 30.11) —. 03) 32.4) —7. 1] 65) 9} 41 li 2 24) 2.60; ---| 2} 20) 7.8] 5.0 
91; 80} 125) 29.99) 30.09) —. 04) 37.2) —5.9! 65) 9) 43 9| 26) 31) 27) 33) 27) 7 2. 23} —1.1) 10) 8, 203) w. 26] 10; 7| 14) 6.0)16.2) 5.7 
144, 11) 52) 29.94) 30.11) —. 03) 33.3) —6. 5) 66) 9) 41 26] 35) 29) 24) 75) 2.12) —1.2) 13) 6,528) 29) nw.| 25) 8] 10) 13) 6.1/12.3) 6.8 
7 Wytheville. 2,304; 40) 20. 12} —. 03) 27.0) —8. 3) 55) 9) 34 1) 21) 20); 77] 1.51) —1.4] 14) 6, 582) w. 27| nw.| 19} 6} 50 
; South Atlantic States 40.3) —7.1 72| 2.64) —0.8 5.1 
2, 253} 89) 104) 27.70) 30. 16 00} 30.7; —7.1) 58} 6) 40 5} 26) 22 7| 26) 71) 1.38) —1.8 7| 8,079) nw.| 34) nw. 9} 8} 14) 6.2) 6.6) 3.3 
63; 86) 29.26) 30.13) —. 03) 35.9) —7.1| 64) 9) 44) 14) 21) 28) 27) 31) 24) 67) 2.15) —1.7 9} 5, 507) sw, 23) nw.| 19] 14) 6} 11) 5. 1/10. 5) 7.0 
Greensboro. 886 56) 29.13) 30. 62} 9} 40 1) 23] 22; 35) 27] 22: 74) 9) 6, 558) w. 34] nw.| 25) 9} 8 14) 6.0) 83) 3.0 
11 == 30. 06} —. 07) 42.4) —7.7| 66) 8) 48) 22] 21) 37) 82) 4.03) —.2 5)12, 358] nw.| 44) mw.} 26) 15) 5] 20) .0 
Raleigh-- 376| 103] 146| 29.68] 30.10} —. 05) 36.2} —6.8! 9] 44] 10] 23) 29} 27; 32) 73) 2.94) —.6 9| 7,549} nw.| 30) w. 14] 8} 9] 4.8) 9.8) 3.0 
Wilmington. 72; 30.03) 30.11) —. 04) 40.9) —8. 2| 67| 9} 49| 17] 27) 32} 28) 35; 30) 72) 5.01) +2.2 8} 6,917] nw.| nw.| 20] 18] 3.8} .0 
48} 92) 30.07/ 30.12} —. 03) 44.6} —7.1] 70} 9} 52) 22) 27) 37) 23) 38) 33) 69) 2.72 7,949) n. 26! 12} 14) 5} 12) 5.0) T) .0 
Columbia, 8. C...... 347| 73) 29.74) 30.13) —. 03) 39.4) —7.8) 66} 9) 47) 32) 28) 34) 27; 66) 2.80; —.2 9) 5, 043) nw. 19| w 19] 15} 5) 111 4.7) 4.4) T 
Greenville, 8. 1, 039) 36. 8} —5. 4) 66) 10) 46) 14) 27) 28) 1.67) —3.2 
182} 62) 29.92) 30.12) —. 04) 40.6) —7. 5) 69; 9) 49) 18) 27) 32) 35) 35) 28) 68) 3.27 .0 7| 4,631) nw.| 21) w. 14] 7] 10} 48) 26; .0 
Savannah............ 65} 73) 152} 30. 30. 13} —. 02} 46.2) —6.2) 9} 55) 20) 27] 37| 30) 39) 34) 72) 1.69) —1.2 7| 7,885) nw.| 30) e. 12 15 41 -0 
i Jacksonville. ........ 43| 86] 110} 30.09] 30.14) .00| 49.5] —6.8| 74| 9| 58] 23] 27] 41] 26) 43] 38} 74] 1.34] —1.7| 6) 6,251] nw.| 19] sw.| 13] 12} 3] 16) 5.8} .0} .0 
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TaBLE 1.—Climatological data for Weather Bureau stations, December 1935—Continued 
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TaBLe I.—Climatological data for Weather Bureau stations, December 1935—Continued 


Mean wet thermometer 
Mean temperature of the 


piovetion of Pressure Temperature of the air 
= 
=3 @|& & 
le ja Q ta a 
Middle Pacific Coast | Ft. | Ft.| Ft.| In. In, |° F. °F. °F | °F. °F. 
Region 50,1 
62| 73} 89) 30.01) 30. 08)—0. 04) 49.8 66) 24) 57 43 
| 49. 2 72| 20) 57 42 
66; 92) 115) 30.03) 30.10) —. 04) 47.7 65; 1) 56 39 
San Francisco-.......- 155) 208) 243) 29.91 —. 04) 52.8 63| 20) 58 48 
South Pacific Coast 
Region 55.4 
327| 97) 105; 29. —. 02) 49.5 1} 60 39} 30 
Los Angeles. 338) 159} 191) 29. . 05) —. 02) 59.4 68 50| 26 
San Diego. -........-- 87} 62) 70) 29. . 04) —. 03) 57.4 19) 66 49) 25 
West Indies 
San Juan, P. R-....-.- 9) 54) 29.91) 30. 00)_..._. 76.1 81 
Panama Canal 
Balboa —. 01) 79. 86 73 
36 2 29.83 . 00} 80. 7| 84 77 
Alaska 
Fairbanks. .........- 454) 11) 87/3 29.34)? 20.93)_____- -17.6 18/-10|—59| 7 
80} 96) 116)? 29.56)5 29.65)... 34.0 18} 39 8 
Hawaiian Islands 
38) 86 29.95)? 29.99) 74.6 8| 79 


= 


=. 
we 
= 


208) —3.4) 12) 7, 


and ice on 


sleet, 


Cloudy days 


ground at end of month 


| Average cloudiness, tenths 
Snow, 


be} Precipitation Wind 
3 
2 & is velocity 
18 | 3 ls & 
%\ In. In. 
73| 4,07) —0,3 
44) 82) 6.79) +0.5) 13 30) s. 23; 6 5 
34; 62; 6.28)...... 11 20) n. 19] 10; 4 
39) 7. 2.18; 11 30} se. | 28) 12) 7 
43; 74, 3.25) —.7) 22) s. 11] 12] & 
66} 0,77) —1,2 
40} 72) 1.16) —.3| 5 16} e. | 29) 14) 7 
39} 56 —2.2 4 18] se. | 20) 15) 
45) 70) —1L.1 5 24) 19} 11) 7 


22) n. 30} 1 
31| nw 2} 5 
15) ne. | 26] 8 
33) se. | 14) 3 


25) e. 11 


1 Observations taken at airport. 


3 Observations taken bihourly. 


4 Pressure not reduced to mean of 24 hours. 


TABLE 2.—Data furnished by the Canadian Meteorological Service, December 1935 


Station 


Altitude 
bo 


Temperature of the air 


of 24 
hours 


Station 
sea level, || redu 
to mean 


Depar- 
ture 
from 

normal 


Lowest Total 


Cape Race, Newfoundland 
Sydney, Cape Breton Island---...--.-- 
Yarmouth, Nova Scotia..............-- 
Charlottetown, Prince Edward Island 


Chatham, New 
Father Point, Quebec.................- 


White River, Ontario. 


Southampton, 
Parry Sound, Ontario................-- 
Winnipeg, 


Minnedosa, 
Qu’Appelle, Saskatchewan 
Moose Jaw, 
Swift Current, 


Medicine Hat, Alberta. 
Prince Albert, 
Battleford, 


Kamloops, British Columbia 
Victoria, British 
Barkerville, British 
Estevan Point, British Columbia- 


Prince Rupert, British Columbia- - 
Hamilton, 


S25 
an 
ow 


pep 


te 


Mean Mean 
maxi- mini- 
mum mum 
°F °F 
30.2 23. 5 
33. 2 25.3 
29.5 21.5 
26.2 14.4 
11.8 —2.3 


14.7 0 

29; 
34.4 15.9 

1.9) —28 

47.5) 


°F In 
i2 6.33 
3.82 
3.97 
8 5. 04 
-9 1. 66 
24 
—32 ‘ 


= | Total snowfall 


wS 
= 


or 


= 
coco 


coo 
ceo 


com 
co 


Precipitation 


373 
In. 
| i 
| | 
45 10} 5.0) . 
49 
51 | 13] 5.5) 
6. ne. | 20} 3) 5.0) .0 
431) 5,154) nw. | 22 
76| 13.02] +2.0) 22 n. 17 
—18 | _...--| 5} 2,845] ne. 
68 1.58) —2.4| 10] 6,601! e. 13| 7 .0 
to mean |] max.+ sure Highest from Total 
1919 of 24 | =e from | normal | 20wfall 
| hours min, normal 
Feet In. In. In. | oF oF | | °F In. In. ; 
48 || 20.60 | 29.65 —0.24 || 306 | | +170 
88 29. 50 29. 61 —. 35 26.8 —6 44 | —1.30 17.9 ; 
65 29. 70 29.77 —.21 29.3 —14 48 | 80 2.8 
38 29. 66 29. 70 —.% | 25.5 +1.2 42 | | +1.38 28.5 
= 29. 70 29. 73 —.21 | 20.3 +3.3 | 34 | | 156 16.6 , 
206 29. 64 29. 98 —. 03 15.3 +1 32 | =1.45 24 
236 29. 78 30. 07 +.05 | 11.9 -5.1 18.7 5.2 37 -17 2.36 —. 55 17.8 y 
| 29. 29 30. 17 +. 15 7.4 +3.3 32 +. 05 0.6 
27. 50 30. 06 +.09 25.2 +7.0 48 -13 .43 —.12 43 1 
491 3015 +14 34 | —.17 5.3 
23.28) 30.13) +.14 66) 38 | 00 3.2 
| 29. 74 29. 99 +. 02 “44 +3.2 52 35 | 1. 67 | —6.31 .0 3 
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TABLE 2.—Data furnished by the Canadian Meteorological Service, December 1985—Continued 


LATE REPORTS FOR NOVEMBER 1935 


Altitude Pressure Temperature of the air Precipitation 
above Sea level 
Depar- Mean | Depar- Depar- 
mean uced Mean Mean 
Station sea level, tomean| {ure max.+ | ture maxi- mini- | Highest | Lowest || Total ture Total 
Jen. 1 of 24 from from mum mum from _ | snowfall 
1919" hours normal || min. normal normal 
Feet In, °F °F °F In. In. In. 

Race, Newfoundland ............- _ | 46.2 35. 2 54 14 0.0 
Sydney, Cape Breton Island............ 48 30. 06 ll +0. 16 42.6 +5.5 48.7 36. 6 72 27 6.61 +117 . 
Halifax, Nova Scotia._................. 88 29. 87 . 88 —. 08 43.8 +6.5 48.6 39.0 60 29 5.71 +.05 2.0 
Yarmouth, Nova Scotia. -...........--.-.. 65 29. 99 . 06 +. 04 45.4 +5.5 51.6 39.1 66 27 3.79 —.70 -5 
Charlottetown, Prince Edward Island_- 38 30. 04 . 08 +.12 41.2 +5.7 46.8 35. 6 64 26 6. 48 +2. 51 1.5 
Chatham, New Brunswick.-............ 28 30. 04 07 +.10 34.2 +3.2 41.7 26.7 68 ll 2. 50 —1,25 6.4 
236 29. 87 14 +.12 34.6 +2.9 41.8 27.5 65 ll 2. 55 +.01 
1, 244 28. 73 . 09 +11 18.4 —2.1 27.6 9.3 42 —14 1.73 —,12 16.9 
Medicine Hat, Alberta. _............--.. 2, 365 27. 54 30. 01 +. 01 20. 2 —7.2 29. 1 11.3 48 -17 . 67 —. 25 5.3 
Kamloops, British Columbia-_-.-.......- 1, 262 28. 85 30. 18 +. 22 32, 2 -—1.2 37.3 27.0 4y 6 -22 —1,24 - 
Hamilton, Bermuda-----.....-....-..-- 151 29. 84 30. 00 —. 05 70.9 +2.2 75. 6 66.3 82 57 3. 62 —.76 .0 


SEVERE LOCAL STORMS, DECEMBER 1935 


{Compiled by Mary O. Soupgr from reports submitted by Weather Bureau officials] 


The table herewith contains such data as have been received concerning severe local storms that occurred during the month. A revised list of tornadoes will appear in the Annual 
Report of the Chief of Bureau] 


Value of 
perty 
estroyed 


Character of storm 


Remarks 


Place Date Time 
Morgan and Cumberland 
Counties, Tenn. 
Albany and Laramie Counties, | 13-14 |_........... 
Wyo., eastern portions. 
eastern half of 
t 
Birmingham and Decatur, Ala., 
and vicinity. 
Wilmington, Del., and vicinity- 22 | Noon-9:40 
p. m, 
Minnesota, northern portion - 
Cincinnati, Ohio, and vicinity. 25 | 12:05 p. 
Elkins, W. Va., and vicinity...| 25-26 |............ 
Buffalo, N. Y., and vicinity....- 
Arkansas, northeastern portion_| 27-29 |..........-- 
Seuth Carolina. ...............- 
Chattanooga, 
Wilmington, N. C.............. 29 | 1-7:30a.m 
29 


Snow and wind... aeaees snow and strong winds probably contributed to the death of 


road man who was struck by a passing train. 


.| Torrential rains in this locality caused a phenomenal rise in Buffalo and 


White Oak Bayous; rainfall ranged from 5.52 inches at Houston to 16.49 
inches at Satsuma; 8 persons drowned; approximately 100 blocks in the 
business and residential sections of the city inundated; damage to build- 
ings, household furnishings and merchandise, and to roads and bridges. 


.| 12 inches of snow fell in this locality; traffic seriously impeded for several 


days 


.| In ‘Albany County a severe blizzard began early in the afternoon of the 13th 


and continued until past midnight; snow heavy; traific completely 
blocked; severe blizzard raged over the eastern portion of Laramie County 
from 3:30 p. m., of the 13th to 2:30 p. m., of the 14th; at Cheyenne only a 
few flakes of snow fell during the entire storm, while less than 7 miles to 
the east a severe storm caused roads to be completely blocked making it 

necessary to send tractors from Cheyenne to pull busses out of the drifts. 


i Snow.............| Snowfall, generally heavy, drifted badly in many places; traffic delayed. 


Ice-coated roads and sidewalks caused a number of accidents; traffic delayed. 


Rain, sleet, and 
snow. 


Glaze, sleet, and 
snow. 


Glaze 
Snow and sleet.... 


Severe blizzard... 


Wind and snow... 


.| Streets eae sidewalks unusually icy and slippery; traffic of all kinds 


glaze storm in many years; ice on wires and trees; sidewalks and 


streets icy and dangerous for several days; considerable damage to wire 
system caused interruption of light and power for a time; several persons 
injured by falling. 

Greatest depth on ground 9.0 inches at 2:30 a. m., heaviest snowfall since 
March 2, 1927; transportation facilities seriously disrupted; streets and 
highways very hazardous for all traffic. 

Several lives lost in the northern portion of the State. 

Wind reached a maximum velocity of 38 miles per hour with loose snow on 
the ground and temperature below zero; at least 3 persons were frozen to 
death in North Dakota. 

Ice on transmission wires, streets and walks; traffic hampered. 

A regular “western blizzard” swept the city; the blizzard was ushered in by 
moderate darkness and high winds and for the next 10 minutes the air was 
filled with a mass of fine, powdery snow, reducing visibility to absolute 
zero at times: traffic interrupted; some roads on the outskirts of the city 
blocked by drifts. 

A sudden and severe blizzard struck Elkins at 6:55 p. m., of the 25th, and 
covered most of West Virginia; moderate to heavy snow was falling when 
the storm broke; the loose snow on the ground was whipped up and blown 
about until visibility was zero. 

Blizzard-like conditions prevailed at times in the morning with = 
+ ed snow from 7 to 12 inches with temperature ranging between 8° 


Rain’ sleet, and snow fell in most sections with stations in the Ozarks, the 
northern ‘portion, receiving 6 inches or more; ice on highways made travel- 
ing hazardous; in some instances bus service was suspended; many 
persons injured. 

A moderate glaze storm; considerable interruption to traffic. 

This storm covered an area extending from Atlanta 40 miles to the north and 

even farther to the south; eastward as far as Augusta and westward in some 

places nearly to the Alabama line; in Atlanta shade trees and shrubbery 
were damaged on fully half the properties in the entire city; streetcar 
service interrupted for several days; telephone service failed to such an 
extent that the telephone company’s loss in Atlanta alone amounted to 
about $300,000; including outside territory their loss was fully $500, ray 
loss sustained by the Georgia Power Co. was equally great; in Atlanta 
lives were lost due to contact with live wires. 

Trees and shrubbery damaged; telephone, telegraph, and power lines down; 

all transportation interrupted. 

5 to over 14 inches of snow fell 1 in the northern portion of the State; 3 yy 

depth of 14.4 inches reported at Crescent. During this 1 to 6 

inches of sleet covered the ground in the central portions an ror froze as 

it fell on the southern coast. Glaze was heavy in the central belt con- 

siderably damaging trees and shrubbery and snapping ing some wires; glaze 

= oes objects measured % inch thick in places in the vicinity of 
olumbia 

Ground was covered with sleet, ice, and snow, delaying transportation facili- 

ties; bus schedules disrupted; communication lines affected on the 29th; 

trees and wires were coated with from \% to \ inch of ice. 

Streets and sidewalks somewhat dangerous; slight damage reported. 

With additional snowfall of 5 inches and freezing rain in the afternoon 

travel was very hazardous; streetcars opera’ with difficulty as ice 


coated the trolley wires. 


O 


Departure (°F...) of the Mean Temperature from the Normal, December 1935 


Chart I. 
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